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SUMMARY 


Water  quality  monitoring  was  performed  in  the  Blackfoot  River 
drainage  to  determine  if  water  quality  degradation  had  contributed 
to  a recent  decline  in  the  river's  fishery  and  aquatic  insect 
community.  Ambient  water  quality  sampling,  priority  pollutant 
analyses,  chronic  toxicity  bioassays,  and  benthic  macroinvertebrate 
surveys  were  conducted  several  times  during  1988-1989  to 
characterize  water  quality  and  biological  integrity  throughout  the 
river.  In  addition,  a 49-year  record  of  streamflows  was  analyzed 
to  assess  the  influence  of  extensive  logging  in  the  basin  on 
streamflow  patterns. 

Inputs  of  mine  drainage  to  the  river's  headwaters  caused  the 
most  acute  water  quality  problems  identified  in  the  watershed. 
Toxicity  was  present,  metals  concentrations  exceeded  aquatic 
criteria,  and  the  benthic  community  was  heavily  stressed  in  eight 
to  twelve  miles  of  the  upper  Blackfoot  River.  Less  severe  effects 
of  historic  mining-related  impacts  were  seasonally  detectable 
throughout  the  river. 

Nonpoint  sources  of  suspended  sediment  and  nutrients  created 
seasonal  water  quality  impairment  of  a chronic  nature.  The  Landers 
Fork,  Nevada  Creek,  and  North  Fork  drainages  appeared  to  be  the 
largest  sources  of  suspended  sediment  discharge.  Several 
tributaries,  and  especially  Nevada  Creek,  were  identified  as 
important  sources  of  nitrogen  and  phosphorus  which  may  have 
contributed  to  localized  concentrations  of  nuisance  filamentous 
algae  in  the  Blackfoot.  Sediment,  nutrients,  and  the  influence  of 
an  extended  drought  caused  subtle  stresses  in  the  benthic  community 
of  the  middle  reaches  of  the  river. 

The  Blackfoot  River  from  the  North  Fork  to  its  mouth  had  the 
best  water  quality  and  biological  conditions  of  all  reaches 
surveyed . 

Analysis  of  long-term  streamflow  patterns  failed  to  detect 
significant  changes  in  timing  or  volume  of  runoff  over  the  last 
half  century. 

Recommendations  were  given  to  correct  documented  prob].ems  and 
to  resolve  remaining  unanswered  questions . 
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1. 


INTRODUCTION 


The  Blackfoot  River  is  a jewel  among  western  Montana  streams 
and  a resource  precious  to  thousands  of  Montanans  and  nonresidents 
alike.  The  Blackfoot  is  a Class  I trout  stream  in  the  Montana 
state  fisheries  rating  system  because  of  its  high  status  in 
categories  of  fish  production,  fish  habitat,  fish  species  present, 
esthetics  and  public  access.  It  receives  some  of  the  heaviest 
recreational  usage  in  the  state  and  sustains  more  floating  pressure 

V 

than  any  river  in  west  central  Montana.  The  Blackfoot  drainage  is 
classified  B-1  in  the  Montana  water  quality  standards,  which 
indicates  that  its  high  quality  waters  are  capable  of  supporting 
all  beneficial  water  uses,  including  drinking  water  supplies, 
swimming  and  recreation,  and  growth  and  propagation  of  trout. 
While  the  beleaguered  Clark  Fork  River,  to  which  it  is  tributary, 
has  been  poisoned  with  toxic  mine  wastes,  straightened  to 
accommodate  highways  and  railroads,  dammed  for  hydroelectricity, 
dewatered  for  irrigated  agriculture  and  replenished  with  municipal 
and  industrial  wastewaters,  the  Blackfoot  drainage  has  somehow  been 
spared  the  consequences  of  development  and  population  growth.  Or 
has  it? 


In  1987^  reports  started  coming  in  from  long-time  fishermen  and 
river  residents.  Numbers  and  size  of  sport  fish  caught  had  been 
decreasing.  While  Montana  Department  of  Fish,  Wildlife  and  Parks 
census  figures  pointed  to  increasing  fishing  pressure  on  the  river, 
and  the  possibility  of  overfishing,  sportsmen  observations  also 
indicated  depressed  numbers  of  bottom-dwelling  insects  in  the 
river.  Water  quality  conditions  in  the  drainage  had  been 
extensively  inventoried  in  the  past,  but  only  limited  work  had  been 
performed  in  the  last  15  years.  During  that  time,  a host  of 
activities  and  events  had  occurred.  Extensive  logging  and  road 
building  had  taken  place  on  both  private  and  public  lands  in  the 
basin.  The  aged  Mike  Horse  mine  tailings  dam  on  a headwaters 
tributary  was  breached  by  a flood  and  its  toxic  contents  were 
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spilled.  Sediment  inputs  from  silvicultural  areas,  agricultural 
croplands,  overgrazed  ranges  and  placer  mines  had  probably- 
increased.  Acid  mine  drainage  continued  to  enter  the  upper  river 
from  several  ancient  mine  adits.  And  with  a series  of 
unprecedented  low  streamflow  years  due  to  a prevailing  drought,  the 
river's  ability  to  flush  accumulated  sediments  and  metabolize 
pollutants  was  diminished.  Perhaps  the  combined  effects  of  these 
and  other  problems  had  begun  to  take  their  toll  on  the  river. 

River  fans  teamed  together  in  19  87  to  organize  the  Big 
Blackfoot  Chapter  of  Trout  Unlimited.  The  group  rallied  support 
and  provided  impetus  for  investigations  into  the  Blackfoot 's 
apparently  failing  health.  Private  and  government  money  was  raised 
to  fund  a fisheries  study  --  the  first  significant  fisheries 
assessment  work  since  1975.  University  of  Montana  researchers 
began  to  explore  the  consequences  of  the  Mike  Horse  dam  washout  and 
other  mining-related  problems  in  the  headwaters . The  Water  Quality 
Bureau  developed  a plan  of  study  for  a series  of  water  quality  and 
biological  investigations  to  determine  if  there  was  a water  quality 
basis  for  the  decline  in  fish  and  insect  numbers.  In  the  course 
of  two  short  years,  people  stopped  taking  the  Blackfoot  River  for 
granted.  We  learned  that  the  river  had  no  magical  immunity  to 
man's  impact  and  that  it  was  as  fragile  as  any  other  river.  We 
also  came  to  realize  that  the  Blackfoot ' s fishery  and  aquatic 
resources  were  not  boundless.  Most  importantly,  it  became  apparent 
that  we  had  much  to  learn  about  the  Blackfoot  River  before  cures 
could  be  prescribed.  This  report  is  a step  in  that  direction.  It 
describes  the  results  of  the  Water  Quality  Bureau's  investigations 
of  water  quality  in  the  Blackfoot  River  during  1988-1989.  While 
the  scope  of  our  study  was  broad  and  did  not  provide  all  the 
answers,  it  filled  an  obvious  need  and  was  designed  to  complement 
the  work  of  other  Blackfoot  researchers. 

There  may  be  no  "quick  fixes"  for  the  Blackfoot  River's  ills. 
But  one  thing  stands  clear.  People  have  shown  that  they  are 
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unwilling  to  let  the  Blackfoot  River  become  something  less  than  it 
was.  With  an  organized  body  of  energetic  supporters  like  the  Big 
Blackfoot  Chapter  of  Trout  Unlimited  and  other  concerned 
sportspersons , the  river's  future  looks  bright. 
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OBJECTIVES 


2 . 


The  Montana  Water  Quality  Bureau's  Blackfoot  River  study  was 
to  determine  if  there  was  a water  quality  basis  for  the  decline  in 
the  river’s  fish  and  insect  communities.  Possible  causes  of 
impairment  included  metals  from  mining  activities,  sedimentation 
from  agricultural  and  forest  practices,  and  toxic  organics 
(herbicides,  pesticides)  from  agricultural  lands.  A study  plan  was 
developed  (Ingman,  1988)  with  the  following  objectives; 

1.  Establish  current  ambient  water  quality 
conditions  in  the  Blackfoot  River  during  high 
and  low  streamflow  conditions.  Pollutants  of 
concern  included  heavy  metals,  algal  nutrients, 
and  suspended  sediment  or  turbidity. 

2.  Determine  if  chronic  toxicity  is  present  in 

the  Blackfoot  River  during  high  and  low 
streamflows.  While  acutely  toxic  conditions 
were  not  suspected,  it  was  possible  that  sub- 
lethal  concentrations  of  pollutants  were 

influencing  reproductive  success  or  growth 
rates  of  resident  aquatic  life. 

3.  Characterize  the  benthic  macroinvertebrate 

community  composition  and  health,  determine 
causes  of  any  documented  imbalances,  and 

compare  current  community  structure  to  that 
present  15-20  years  ago. 

4 . Document  concentrations  of  organic  and  other 

toxic  pgllutants  in  the  Blackfoot  River 

downstream  from  major  agricultural  sub-basins. 


During  the  course  of  the  study,  a fifth  objective  was  added. 
Concerns  about  possible  cumulative  effects  of  intensified  timber 
harvest  in  the  Blackfoot  watershed  prompted  us  to  evaluate  whether 
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widespread  silvicultural  activities  in  the  basin  had  affected  1) 
the  total  annual  volume  of  runoff,  and  2)  the  timing  of  runoff, 
with  consequent  effects  on  3)  water  quality  in  the  river  and  its 
tributaries  . 
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3. 


STUDY  DESIGN 


The  monitoring  approach  consisted  of  water  quality  and 
biological  data  collection  two  to  three  times  over  a one-year 
period  at  up  to  14  mainstem  monitoring  locations  (Figure  1)  . 
Sample  sites  were  selected  to  encompass  the  entire  river  from  its 
headwaters  to  near  its  mouth,  to  bracket  tributary  confluences  and 
known  or  suspected  pollutant  sources,  and  to  correspond  to 
locations  previously  sampled  (Table  1).  The  data  collection  effort 
consisted  of  four  major  elements,  described  below.  The  analysis 
of  trends  in  streamflow  patterns  over  time  was  accomplished  using 
existing  U.S.  Geological  Survey  streamflow  data  and  is  discussed 
at  the  end  of  this  section.  A summary  of  monitoring  activities, 
frequency  and  water  quality  variables  measured  is  given  in  Table 
2 . The  stations  at  which  each  monitoring  activity  was  performed 
are  shown  in  Table  3 . 

Ambient  Water  Quality  Surveys 

General  water  quality  and  concentrations  of  inorganic 
pollutants  throughout  the  Blackfoot  River  had  not  been 
characterized  since  1972  (Spence,  1975).  Our  plan  called  for 
analyzing  concentrations  of  heavy  metals,  algal  nutrients, 
suspended  sediment  or  turbidity,  and  some  common  ions  at  each  of 
14  fixed  mainstem  monitoring  stations.  To  examine  a range  of 
conditions,  samples  were  to  be  collected  once  during  low  summer 
streamflow  conditions  in  1988,  and  again  in  1989  following  the 
initial  onset  of  spring  runoff,  when  the  river  is  usually  dirtiest. 
A streamflow  of  2500  cubic  feet  per  second  (cfs)  at  the  U.S. 
Geological  Survey  stream  flow  gaging  station  near  Bonner  was 
established  as  the  criterion  for  initiating  the  runoff  monitoring. 
A third,  previously  unplanned  monitoring  run  was  conducted  near  the 
height  of  spring  runoff  in  May  1989  and  included  all  the  major 
tributaries  to  the  Blackfoot  River,  as  well  as  14  mainstem 
locations.  Parameter  coverage  was  reduced  at  some  stations  during 
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the  third  sampling  event. 


Chronic  Toxicity  Bioassays 

Bioassays  in  general  are  conducted  to  evaluate  the  response 
of  a test  organism  to  stream  water,  wastewater,  or  prepared 
solutions  of  known  or  suspected  toxicants.  The  seven-day  chronic 
Ceriodaphnia  bioassay  is  useful  for  determining  whether  low  levels 
of  toxicity  may  be  present  in  a body  of  water  or  an  effluent. 
Ceriodaphnia  is  a freshwater  crustacean  more  commonly  known  as  a 
water  flea.  It  is  highly  sensitive  to  a number  of  potential 
toxicants  including  ammonia,  pesticides  and  heavy  metals.  The  test 
is  very  useful  because  the  effect  on  the  test  organisms  include 
synergistic,  antagonistic  and  additive  effects  of  all  chemical 
constituents  of  a water.  Therefore,  toxics  may  be  present  in 
concentrations  which  individually  might  not  be  toxic,  but  which 
collectively  could  be  significantly  toxic. 

The  Ceriodaphnia  bioassay  was  applied  to  the  Blackfoot  River 
water  quality  study  to  screen  for  toxicity  at  each  of  the  14  fixed 
mainstem  monitoring  stations  on  the  Blackfoot  River.  Bioassays 
were  conducted  three  times  during  the  study  — once  during  summer 
1988  at  15  stations,  again  in  February  1989  at  six  stations,  and 
thirdly  in  April,  1989  at  a total  of  12  stations. 

Macroinvertebrate  Surveys 

The  aquatic  macroinvertebrate  community  consists  primarily  of 
immature  insect  forms,  including  the  stoneflies  (Plecoptera) , 
mayflies  ( Ephemeroptera ) , caddisflies  (Trichoptera) , true  flies 
(Diptera),  beetles  ( Coleoptera ) , and  others.  This  group  comprises 
the  energy  line  between  the  algae,  other  organic  inputs  to  a 
stream,  and  fish.  Macroinvertebrates  are  good  indicators  of  water 
quality  conditions  because  they  have  limited  mobility,  relatively 
long  life  spans  (up  to  three  years),  and  are  very  sensitive  to  many 
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forms  of  environmental  degradation.  Macroinvertebrates  are 
affected  by  chemical  variables,  habitat  structure  and  sediment 
deposition,  food  sources,  streamflow  regimes,  and  biotic 
interactions  (predation,  competition,  etc.).  The  community 
composition  and  structure,  or  biological  integrity,  reflects  the 
sum  of  environmental  conditions  in  a stream  during  the  past  few 
months,  and  to  a lesser  extent,  years.  Even  if  a perturbation  has 
ceased,  its  effects  can  often  be  identified. 

Biological  and  chemical  monitoring  are  complementary- 
approaches  to  the  study  of  water  pollution.  Chemical  data  describe 
existing  conditions  but  impacts  to  stream  organisms  can  only  be 
speculated.  Biological  monitoring  documents  those  impacts. 

The  Blackfoot  River  water  quality  study  employed  quantitative 
measurements  of  the  river's  macroinvertebrate  community  structure 
as  an  indicator  of  the  biological  integrity  of  the  river.  A good 
baseline  record  of  the  community  was  available  for  the  period  from 
1968  to  1971  (Spence,  1975),  although  most  of  that  data  was  for  the 
upper  third  of  the  river.  We  collected  replicate  samples  at  each 
of  14  mainstem  stations  from  the  headwaters  to  near  the  mouth.  Of 
those  14,  seven  were  the  same  as  those  previously  sampled. 
Sampling  was  conducted  once  in  summer  1988  and  a repeat  was 
scheduled  for  early  April  1989.  Major  spring  runoff  occurred  just 
prior  to  the  second  sampling  and  it  had  to  be  postponed  until 
summer  1989.  Seven  of  the  14  stations  were  resampled  in  August 
1989,  based  on  the  results  of  the  first  sampling. 

Priority  Pollution  Screening 

To  our  knowledge,  concentrations  of  toxic  organic  compounds 
had  never  been  measured  in  the  Blackfoot  River.  While  problems  of 
this  nature  were  not  anticipated  in  the  drainage,  we  were  able  to 
enlist  the  help  of  the  U.S.  EPA  regional  laboratory  in  Denver  to 
take  a first  hand  look.  Twice  during  the  course  of  this  study. 


8 


samples  were  collected  at  four  mainstem  locations  — a control  site 
and  three  stations  located  downstream  of  major  agricultural  sub- 
basins in  the  Blackfoot  drainage.  The  intent  was  to  measure 
concentrations  of  toxic  organic  compounds  on  EPA's  priority 
pollutant  list  that  might  originate  from  herbicide  or  pesticide  use 
in  the  Blackfoot  basin.  Another  objective  was  to  provide 
additional  supporting  analyses  for  the  Ceriodaphnia  bioassays. 

Analysis  of  Historic  Streamflow  Patterns 

It  has  long  been  recognized  that  forest  cultural  practices  are 
capable  of  affecting  the  quantity,  timing  and  quality  of 
streamflows  (Megahan,  1976).  In  watersheds  with  extensive 
silviculture,  volume  of  runoff  tends  to  increase  because 
transpiration  is  reduced.  Timing  of  runoff  is  also  affected 
because  snowmelt  rates  are  increased  by  timber  harvest,  and 
rainstorms  are  more  likely  to  produce  runoff  in  logged  areas  due 
to  higher  soil  moisture  content.  Stream  temperatures,  sediment 
discharge  rates  and  nutrient  concentrations  also  tend  to  increase 
following  timber  harvest,  primarily  as  a direct  result  of  the 
removal  of  vegetation.  However,  altered  streamflows  logically 
contribute  to  water  quality  problems  as  well  if  nutrient  and 
sediment  delivery  rates  are  increased,  sediment  transport 
capacities  of  streams  are  altered,  or  decreased  streamflows  result 
in  elevated  water  temperatures  or  less  instream  dilution  of 
wastewater  discharges. 

The  U.S.  Geological  Survey  has  maintained  a permanent 
streamflow  gaging  station  on  the  lower  Blackfoot  River  near  Bonner 
since  1940.  Blackfoot  River  streamflow  data  were  obtained  for  the 
entire  49  year  period  of  record  and  statistically  analyzed  to 
determine  if  changes  had  occurred.  Total  annual  water  yield  from 
the  basin  was  evaluated  as  well  as  the  timing  of  runoff.  While 
historic  trends  in  water  quality  could  not  be  directly  assessed, 
it  was  anticipated  that  an  analysis  of  streamflow  patterns  would 
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Table  1.  Blackfoot  River  Monitoring  Station  DescriptionS]_ 


Station  River 

Number  Station  Name  Legal  Description  Mile^^  Station  Rationale 


1 

Blackfoot  River 

below  Meadow  Creek 

T15N 

R 6¥ 

Sec 

2 

Blackfoot  River 
Road  Bridge 

at  Flesher  Pass 

T15N 

R 7V 

Sec 

3 

Blackfoot  River 
.'Road  Bridge 

at  Hogum  Creek 

T14N 

R 7V 

Sec 

4 

Blackfoot  River 
and  Lincoln 

between  Landers  Fork 

T14N 

R 8V 

Sec 

5 

Blackfoot  River 
Road  Bridge 

at  Dalton  Mountain 

T14N 

R 9W 

Sec 

^6 

Blackfoot  River 
Road  Bridge 

at  Nevada-Ogden 

T14N 

RIOV 

Sec 

7 

Blackfoot  River 

at  Helmville  Bridge 

T13N 

R12V 

Sec 

8 

Blackfoot  River 

above  Monture  Creek 

T15N 

R13V 

Sec 

9 

Blackfoot  River 
Bridge . 

below  Scotty  Brown 

T15N 

R13V 

Sec 

10 

Blackfoot  River 
fishing  access 

at  Sperry  Grade 
site . 

T15N 

R14W 

Sec 

11 

Blackfoot  River 

at  Roundup  Bar  Bridge 

T14N 

R15V 

Sec 

12 

Blackfoot  River 

at  Ninemile  Prairie 

T14N 

R15V 

Sec 

13 

Blackfoot  River 

at  Johnsrud  Park 

T13N 

R16V 

Sec 

14 

Blackfoot  River  at  USGS  gaging 
Station  near  Bonner 

T13N 

R17W 

Sec 

20 

CB 

2.6 

Known  metals  impacts.  Station  previously 
sampled  by  Spence. 

35 

BC 

8.2 

Known  metals  impacts.  Station  previously 
sampled  by  Spence. 

5 

DC 

12.7 

Possible  metals  recovery  and  control  site 
above  Landers  Fork.  Station  previously 
sampled  by  Spence. 

22 

BC 

18.8 

Downstream  of  Landers  Fork.  Station 
previously  sampled  by  Spence. 

28 

AB 

28.2 

Downstream  of  Poorman  Creek  and  Lincoln 
townsite.  Station  previously  sampled  by 
Spence . 

34 

BD 

37.4 

Control  site  above  Nevada  Creek.  Station 
previously  sampled  by  Spence. 

12 

AC 

66.4 

Downstream  of  Nevada  Creek.  Suspected 
agricultural  impacts. 

34 

BA 

86.3 

Downstream  of  North  Fork  Blackfoot  River. 

32 

AB 

88.3 

Downstream  of  Monture  Creek. 

36 

BC 

92.4 

Downstream  of  Cottonwood  Creek. 

25 

AA 

101.9 

Downstream  of  Clearwater  River. 

20 

AD 

106.7 

Downstream  of  Elk  Creek.  Possible  mining 
and  agricultural  impacts. 

6 

BA 

118.8 

Control  site  above  Union  Creek. 

9 

BD 

125.1 

Downstream  of  Union  Creek.  Possible 

agricultural  impacts.  Station  previously 
sampled  by  Spence. 


1 

2 


Tributary  stations  sampled  on  May  11-12,  1989  are  listed  in  Table  3. 

River  mileages  from  headwaters  were  computed  from  Montana  Department  of  Natural  Resources  and  Conservation,  198A. 


Table  2.  Monitx)ring  Activities,  Frequency  and  Water  Quality  Variables 


A.  Ambient  Water  Quality  Surveys 

The  following  chemical  and  physical  water  quality  variables  were  measured 
once  during  low  streamflow  (August  1988)  and  high  streamflow  (April  1989) 
conditions  at  each  of  14  mainstam  monitoring  locations: 

o Streamflow;!^ 
o Water  Tenperature 

o pH  and  alJcalinity 

o Water  hardness 

o Metals  (total  recoverable  copper,  zinc,  arsenic,  cadmium  and  lead) 
o NutrientS2  (dissolved  orthophosphate,  dissolved  nitrate  plus  nitrite 
nitrogen,  dissolved  ammonia  nitrogen,  total  phosphorus,  total  Kjeldahl 
nitrogen) 

o Total  suspended  sediment  or  turbidity 

The  following  parameters  were  measured  once  near  the  peak  of  the  1989  spring 
runoff  (May  1989)  at  each  of  14  mainstem  and  15  tributary  monitoring 
locations . 

o Metals3  (total  recoverable  copper,  zinc,  arsenic,  cadmium  and  lead) 
o Nutrients  (orthophosphate,  nitrate  plus  nitrite  nitrogen,  ammonia 
nitrogen,  total  phosphorus,  total  Kjeldahl  nitrogen) 
o Total  suspended  sediment 

B.  Chronic  Toxicity  Bioassays 

The  seven-day  chronic  toxicity  Ceriodaphnia  bioassay  was  conducted  during 
summer  low  streamflow  (August  1988),  winter  low  streamflow  (February  1989) 
and  spring  high  streamflow  (April  1989)  conditions.  Testing  was  done  at 
frcxn  six  to  15  locations  during  each  bioassay. 

C . Macroinvertebrate  Surveys 

The  following  biological  sanples  were  collected  once  in  August  1988  at  each 
of  14  mainstem  locations  and  again  in  August  1989  at  seven  of  the  original 
14  locations^: 


o 


Four  quantitative  macroinvertebrate  sanples 


Table  2 . Continued . 


D.  The  following  variables  were  measured  once  during  low  streamflow  (August 
1988)  and  high  streamflow  April  1989)  conditions  at  each  of  four  mainston 
monitoring  locations^: 

o 65  sonivolatile  organic  ccmpounds 

o 36  volatile  organic  compounds 

o 19  pesticides  and  PCB-containing  ccopounds 

o 3 chlorinated  herbicides 


1 Streamflows  were  not  gaged  in  April  1989  because  wading  was  irtpossible. 

2 Total  phosphorus  and  total  Kjeldahl  nitrogen  were  not  measured  in  August 
1988. 

3 Metals  neasurements  were  limited  to  the  first  four  mciinstein  Blackfoot  River 
monitoring  stations  and  one  tributary  during  May  1989  sanpling. 

4 August  1989  macroinvertebrate  sanples  have  not  yet  been  processed  and  the 
results  are  not  discussed  in  this  report. 

5 See  appendix  for  sp>ecific  variables  analyzed. 


Table  3.  Stations  at  Which  Each  Monitoring  Activity  was  Perfonned. 


Mainsten 

Staticn 


6.5n 


10 


11 


12 


13 


14 


Ambient  Water  Chronic  Toxicity  Macroinvertebrate  Priority  Pollutant 
Quality  Surveys  Bioassays  Surveys  Screening 


00 

00 

cn 


I 

CN 


a 

a 


Blackfoot  River  below  ffeadow  X 

Creek 

Blackfoot  River  at  Flesher  X 

Pass  Road  Bridge 

Blackfoot  River  at  Hogum  X 

Creek  Road  Bridge 

Blackfoot  River  between  X 

Landers  Fork  and  Lincoln 

Blackfoot  River  at  Dalton  X 

Mountain  Road  Bridge 

Blackfoot  River  at  Nevada-  X 

Ogden  Road  Bridge 

Blackfoot  River  at  Highway 
271  Bridge 

Blackfoot  River  at  Helmville  X 

Bridge 

Blackfoot  River  above  X 

Monture  Creek 

Blackfoot  River  below  X 

Scotty  Brown  Bridge 

Blackfoot  River  at  Sperry  X 

Grade  fishing  access  site 

Blackfoot  River  at  Roundup  . X 

Bar  Bridge 

Blackfoot  River  at  Ninemile  X 

Prairie 

Blackfoot  River  at  Johnsrud  X 

Park 

Blackfoot  River  at  USGS  X 

gaging  station  near  Bonner 


cn 

00 

cn 


a 

V-i 

c, 

< 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


cn 

00 

cn 


:S 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


00 

00 

cn 


cn 

00 

cn 


I 

o 


cn 

CO 

cn 


cn 

CM 


4 Si  ^ 


X X 
X X 
XXX 
X X 
XXX 
X X 


X X 
X 

X X 
X 

X X 
X 
X 
X 


X 

X 

X 


00 

00 

cn 

rH 


o 

I— i 


cn 

00 

cn 


■3  -3 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 


00 

00 

cn 


a 


cn 

CO 

cn 


iQ 


Vj 

a. 

< 


X X 


X X 


X X 


15 


a a 


Table  3.  Cantinued. 


Mains tern 
Station 


Ambient  Water  Chronic  Toxicity 
C^jality  Surveys  Bioassays 


Macroinvertebrate 

Surveys 


Priority  Pollutant 
Screening 


00 

00 

cn 


CO 

I 

JJ 

CO 

a 


Os 

CO 

o^ 


CO 


o\ 

GO 

o^ 


a 


CO 

00 

cn 

OS 

iH 

00 

cn 

iH 

cn 

00 

cn 

cH 

O 

CO 

fH 

(nj 

1 

1 

cn 

rH 

CSJ 

04 

CQ 

f-H 

M 

•§ 

Ul 

C- 

*-} 

fc. 

< 

CO 

CO 

C\ 


a 

o 


cn 

CO 

o\ 


a 


00 

00 

cn 


Tributary  Staticn 

2.3  Willow  Creek  near  mouth 

2.7  Alice  Creek  near  mouth 

3.5  landers  Fork  rjear  mouth 

6.3  Arras tra  Creek  near  mouth 

6.7  Nevada  Creek  near  mouth 

7.5  North  Fork  Blackfoot  River 

near  mouth 

8.3  Mcnture  Creek  near  mouth 

8.7  East  Fork  Chamberlain  Creek 

near  mouth 

9.5  Cottonwood  Creek  near  mouth 

10.3  Clearwater  River  near  mouth 

10.7  Blanchard  Creek  near  mouth 

.5  Elk  Creek  near  mouth 

.5  Belmont  Creek  near  mouth 

.3  Gold  Creek  near  mouth 

.7  Union  Creek  near  mouth 


X 

X 

X 

X 

X 

X XXX 

X 

X 

X 

X 

X 

X 

X 

X 

X 


The  Blackfoot  River  at  HW  271  was  sanpled  only  once,  on  May  11,  1989. 


16 


Anril  2A-25,  1989 


-,V  .,  *\^V  • . I 

^ X-*  v*,-  ‘ • Ja 


ff'''.. 


!sr 


' ■- i^. -3^‘V' 

■ V .^  .t\  -t-  •■•ck^fc. 

■ / hM  ■ '■  -i- 


V...  ' Wt>'- 


ft'-: 

¥■ 


<! 


' iV  P -UV  ^ 

>"W!'  t.i*  •■  '•'^. 


~ * 'j  , ii.€  . I - #* 


>?y  • 


»«\ . 

mr--^‘ 


-r 


* •• 

i : ■• 


• r-  . • ■>  • fci*a  • - i., 

• > • A -^''V.f 


iL  J 


- ^K~  \ 


JT-‘ 


y. 


'IT 

f.' 


■ 

<• 

A» 


■'iS- 

«i. 


. ..1!  . 


. ^ %te§'  'it ‘': 


t -»r-  •*^ -(.>—••  i-  j V-  '■  ■ .-- 


•i»^ 


*•-  ^ ' - 4 1. 

'?'  ■;;  > *X  . ’ - ^ 

;;4:v,  . \’^.  ■' Sit: 

, ,»:;*•■  >?V'' ;•  ► 

■ ■ - - -'3II?'.'''  ■ ,•■ '<is  .'.‘^^'y. 


.r  ^ ' I Tff  lllVl'l^ilfl^  ~*  Hi  'll  I ' "^1  It  ,mii^'’i.':,i'm.ifC^iAaki\ 


4. 


METHODS 


4.1  Ambient  Water  Quality  Surveys 

Water  quality  sampling  was  conducted  at  each  of  the  14 
mainstem  monitoring  stations  on  August  2-3,  1988  during  low 
streamflows  and  on  April  8,  1989,  during  the  first  surge  of  spring 
runoff.  A third  sampling  run  was  performed  on  May  11-12  near  the 
peak  of  spring  runoff  and  stations  included  14  mainstem  locations 
and  15  tributary  streams . 

Water  samples  for  analysis  of  metals,  nutrients  and  common 
ions  were  grab-sampled  in  new  and/or  acid-washed  polyethylene 
bottles  at  mid-depth  in  the  main  current  of  the  river.  Samples  for 
suspended  sediment  analysis  were  collected  in  glass  bottles  with 
a DH-48  suspended  sediment  sampler  (USGS,  1985)  to  the  limit  of 
wadeability.  Water  temperatures  were  measured  with  a mercury  field 
thermometer  having  gradations  of  1°C  and  a resolution  of  0.1°C. 
Measurements  of  pH  were  made  in  the  field  with  a portable  field  pH 
meter  or  in  the  laboratory  soon  after  sampling.  Turbidity 
measurements  were  made  in  the  lab  with  a portable  field 
turbidimeter  on  the  same  day  the  samples  were  collected. 

Samples  for  dissolved  nutrient  analysis  were  collected  in 
acid-washed  bottles  and  field-filtered  through  a glass  fiber 
prefilter  and  a 0.45im  membrane  filter. 

All  samples  were  stored  on  ice  and  hand  carried  to  the 
laboratory.  Sample  collection,  handling,  preservation  and  storage 
procedures  followed  EPA-approved  methods  described  in  MDHES,  1989. 

During  the  initial  August  sampling  run,  streamflows  were  gaged 
with  a Marsh-McBirney  Model  2100  water  current  meter  at  all 
locations  except  station  14.  Streamflows  for  station  14  were 
obtained  from  the  U.S.  Geological  Survey  for  their  permanent  onsite 
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gaging  station  — the  Blackfoot  River  near  Bonner.  Streamflows 
were  not  measured  during  April  and  May  because  of  unwadeable 
conditions . 

All  water  quality  variables  except  pH  and  turbidity  were 
analyzed  by  the  Montana  Department  of  Health  Chemistry  Laboratory 
Bureau  within  approved  holding  times.  Measurements  included  total 
recoverable  metals  (copper,  zinc,  arsenic,  cadmium  and  lead), 
nutrients  (total  phosphorus,  total  Kjeldahl  nitrogen, 
orthophosphate,  nitrate  plus  nitrite  and  ammonia-nitrogen)  total 
suspended  sediment,  calcium  and  magnesium  for  water  hardness 
determination,  and  alkalinity. 

Sample  collection  and  analysis  methods  are  summarized  in  Table 

4 . 

A number  of  procedures  were  followed  in  the  laboratory  and  in 
the  field  to  insure  the  integrity  of  data.  All  apparatus  used  in 
collecting  and  filtering  samples  for  dissolved  nutrients  was 
cleaned  thoroughly  before  each  reuse.  Collection  bottles,  sample 
bottles,  filter  holders,  and  syringes  were  soaked  for  a minimum  of 
several  hours  in  a solution  of  25  percent  HCl  to  remove  trace 
concentrations  of  nitrogen  and  phosphorous.  All  apparatus  was  then 
rinsed  thoroughly  with  distilled/deionized  water. 

Bottles  for  collecting  samples  for  analysis  of  total 
phosphorous  and  total  Kjeldahl  nitrogen  were  rinsed  three  times 
with  ambient  water,  as  were  collection  bottles  for  dissolved 
nutrients.  Filters  were  purged  once  with  a 50  ml  aliquot  of 
sample,  then  again  with  another  50  ml  aliquot  which  was  used  to 
rinse  sample  bottles.  Filter  blanks  were  collected  during  each 
sampling  episode  by  collecting,  filtering  and  preserving  a quantity 
of  distilled/deionized  water  following  the  procedures  used  for 
ambient  samples.  This  documented  the  thoroughness  of  cleaning 
techniques  and  the  amount  of  contamination  introduced  by  sample 
handling  and  preservation. 
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Sample  bottles  for  metals  analyses  were  soaked  with  a solution 
of  5%  nitric  acid  for  several  days  to  remove  any  trace 
concentrations  of  metals.  Immediately  before  sample  collection, 
bottles  were  then  rinsed  three  times  with  ambient  water. 
Preservatives  were  stored  in  reusable  Teflon  ampules  to  further 
minimize  the  possibility  of  contamination.  A field  blank  was  also 
collected  during  each  sampling  episode  to  document  the  thoroughness 
of  cleaning  techniques  and  the  amount  of  contamination  introduced 
by  sample  handling  and  preservation. 

The  laboratory  maintains  a strict  quality  assurance/quality 
control  program  which  ensures  generated  data  were  of  known 
precision  and  accuracy.  This  program  involves  extensive  use  of 
duplicates,  spikes,  known  standards,  and  EPA  audit  samples. 
(MDHES,  1974).  Laboratory  quality  assurance  limits  and  detection 
limits  are  summarized  in  MDHES,  1987. 

Ambient  water  quality  measurements  were  interpreted  by 
comparing  the  data  to  published  water  quality  criteria,  and  to 
historic  records  for  the  Blackfoot  River  drainage.  For  some 
variables,  comparisons  were  also  made  to  data  for  other  Montana 
rivers . 


4.2  Chronic  Toxicity  Bioassays 

The  U.S.  Environmental  Protection  Agency  (U.S.  EPA  1985)  has 
developed  a bioassay  methodology  for  detecting  ambient  toxicity, 
using  the  small  water  flea  Ceriodaphnia . A population  of 
organisms,  which  has  been  cultured  for  several  weeks  in  water  from 
a "control"  site,  is  exposed  for  seven  days  to  water  collected  from 
a number  of  locations  along  a river.  The  survival  and  reproductive 
success  of  the  population  are  analyzed  to  determine  where  toxicity 
is  present  and  its  relative  severity.  The  survival  and 
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reproduction  in  the  control  provide  a reference  against  which 
responses  in  other  test  waters  are  compared. 

Three  Ceriodaphnia  bioassays  were  conducted  to  determine  the 
extent  and  severity  of  toxicity  which  might  be  present,  and  to 
identify  possible  causes  and  sources  of  such  toxicity.  The  study 
designs  of  the  bioassays  differed  as  to  the  flow  conditions  and 
number  of  stations  tested,  and  location  of  the  control  site. 
Stations  were  generally  located  to  bracket  major  tributaries  or 
suspected  pollution  sources  (Table  1).  The  first  bioassay  (July 
29  - August  5,  1988)  was  conducted  during  summer  low  flow 
conditions  and  used  a major  tributary  (North  Fork)  as  the  control 
because  of  concern  about  potential  toxicity  in  the  mainstem.  The 
second  bioassay  (February  10-17,  1989)  was  intended  to  confirm 
findings  of  the  first  bioassay.  It  was  performed  during  winter  low 
flow  but  tested  fewer  stations  and  used  a mainstem  station  as  a 
control.  The  third  bioassay  (April  21  - 28,  1989)  was  conducted 
during  the  initial  stages  of  spring  runoff  to  measure  the  extent 
and  severity  of  toxicity  associated  with  sediments  and  their 
mobilization  during  high  flows,  and  to  determine  whether 
contributions  of  toxics  from  nonpoint  sources  might  be  more 
significant  than  at  low  flow. 

The  bioassay  begins  by  isolating  test  organisms  of  similar  age 
( 4 to  8 hours  old)  in  small  beakers  of  test  water.  Ten  replicates 
were  used  for  each  test  water.  New  test  waters  were  collected 
every  other  day.  Organisms  were  transferred  to  fresh  water  daily, 
and  fed  a small  amount  of  a prepared  food.  After  transferring, 
mortality  and  reproduction  were  tabulated.  Data  were  analyzed 
using  multiple  comparisons  test  developed  by  Hamilton  (1984)  and 
modified  by  U.S.  EPA.  In  non-toxic  waters,  three  broods  of  young 
are  normally  released  by  each  reproducing  organism.  Total 
reproduction  is  variable,  but  is  commonly  25  to  35  for  the  total 
of  three  broods.  Survival  is  commonly  100%,  but  incidental 
mortality  is  not  uncommon. 
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4 . 3 Macroinvertebrate  Surveys 

Four  quantitative  benthic  macroinvertebrate  samples  were 
collected  at  each  of  the  14  mainstem  stations  on  August  10-11, 
1988.  Seven  of  these  stations  (stations  1-6  and  14)  were  sampled 
in  1968-1972.  To  insure  comparability  between  studies,  the  square- 
foot  stream  bottom  sampler  used  by  Spence  (1975)  was  also  used  in 
1988.  The  sampler  was  a "Hess  type"  with  a one  square  foot 
diameter  and  0.45  mm  (0.18  in.)  mesh  netting.  A second  set  of 
samples  was  collected  on  August  10,  1989  at  seven  of  the  original 
14  locations.  These  samples  have  not  yet  been  analyzed. 

In  the  laboratory,  samples  were  stained  with  rose  bengal  dye 
and  macroinvertebrates  were  separated  from  debris  by  experienced 
personnel.  To  reduce  sorting  time,  most  samples  were  subsampled 
by  dividing  the  material  into  equal  portions  (quarters  or  eighths) 
while  suspended  in  a U.S.  Standard  No.  30  sieve.  Two  randomly 
selected  portions  were  then  combined  to  form  the  subsample  (half 
or  quarter  of  the  original  sample) . A qualitative  search  for  rare 
taxa  in  the  unpicked  portion  of  the  sample  was  conducted  by  an 
experienced  entomologist.  Identifications  were  to  the  lowest 
practical  level,  usually  genus  or  species.  Most  of  the  taxa 
identified  during  this  study  are  included  in  a reference  collection 
maintained  by  the  Water  Quality  Bureau. 

Several  analysis  techniques  and  a variety  of  parameters  were 
used  to  evaluate  environmental  conditions  in  the  Blackfoot  River. 
As  the  first  step  of  data  analysis,  similarities  in  the  faunal 
composition  among  stations  were  compared  graphically  using  a 
single-linkage  cluster  analysis  (Hellawell,  1978)  of  Percent 
Community  Similarity  coefficients  (Whittaker,  1975).  This  analysis 
identified  stations  with  distinct  faunas  and  provided  a biological 
basis  for  delineating  river  reaches. 
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Community  structure  and  function  were  characterized  for  each 
sample  and  station  using  eight  indices.  Each  parameter  provided 
a slightly  different  measure  of  the  benthic  community.  Since 
macroinvertebrates  exhibit  different  responses  to  various  types  of 
environmental  stress,  some  parameters  were  better  indicators  of 
organic  ernrichment  while  others  were  more  sensitive  to  sediment 
deposition  or  toxic  pollutants.  By  analyzing  an  array  of  indices, 
the  reliability  and  sensitivity  of  the  overall  evaluation  was 
enhanced.  The  indices  used  in  this  analysis  were: 

macroinvertebrate  density 

taxa  richness 

Shannon  diversity  (Weber,  1973) 

biotic  index  (Hilsenhoff,  1987;  McGuire,  1988;  Rades, 

1988) 

EPT  richness  (Plafkin  et . al . , 1988) 

percentage  relative  abundance  of  the  dominant  taxon 
(Plafkin  et . al . , 1988) 

percentage  relative  abundance  of  filter  feeders 


Statistical  comparisons  of  these  parameters  among  stations 
were  made  using  a one-way  analysis  of  variance  (ANOVA)  and  Newman- 
Keuls  multiple  range  test  (Zar,  1974).  The  usefulness  of 
statistical  comparisons  was  enhanced  by  performing  separate 
analyses  of  stations  in  the  upper  river  (stations  1 through  7)  and 
lower  river  (stations  8 through  14).  To  facilitate  their  use  as 
a baseline  for  future  studies,  index  values  for  each  sample,  for 
all  replicate  samples  combined,  and  station  means  were  included. 
Data  from  Spence  were  reanalyzed,  and  where  appropriate, 
standardized  with  the  present  study. 


4.4  Priority  Pollutant  Screening 

Sampling  for  organic  and  other  pollutants  on  the  U.S. 
Environmental  Protection  Agency's  priority  pollutant  list  was 
conducted  at  four  mainstem  Blackfoot  River  locations  on  August  2- 
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3,  1988,  during  low  streamflow  conditions,  and  on  April  24-25, 
1989,  during  high  water.  Locations  initially  sampled  included  1) 
the  Blackfoot  River  at  the  Nevada-Odgen  Road  Bridge  (station  06), 
which  acted  as  a control  location,  2)  the  Blackfoot  River  at  the 
Helmville  Bridge  (station  07),  downstream  from  the  Nevada  Creek 
confluence,  3)  the  Blackfoot  River  at  the  Roundup  Bar  Bridge 
(station  11),  downstream  from  the  Clearwater  River,  and  4)  the 
Blackfoot  River  at  the  USGS  gaging  station  near  Bonner  (station 
14),  downstream  from  Union  Creek.  During  the  April  sampling,  the 
first  station  was  relocated  upstream  to  the  Hogum  Creek  Road 
Bridge,  to  investigate  the  possibility  of  seepage  from  a nearby 
post  and  pole  treating  operation,  as  well  as  serving  as  a control 
site  for  the  other  stations . 

Samples  were  collected  in  clean,  hexane-rinsed  glass  bottles, 
stored  on  ice  and  delivered  within  48  hours  of  collection  to  the 
Special  Environmental  Analysis  Section  of  the  U.S.  ERA  Region  VIII 
laboratory  in  Denver,  which  performed  all  analyses.  Variables 
measured  included  65  semivolatile  organic  compounds,  36  volatile 
organic  compounds,  19  pesticides  and  PCB-containing  compounds  and 
three  chlorinated  herbicides . 

Analyses  were  performed  using  state  of  the  art  instrumentation 
and  approved  procedures.  Quality  assurance  measures  were 
extensive.  Sample  collection  and  analysis  methods  for  priority 
pollutants  are  summarized  in  Table  4. 

Analytical  results  were  compared  to  water  quality  criteria 
published  by  the  U.S.  ERA  (1986)  and  others. 


4.5  Analysis  of  Historic  Streamflow  Patterns 

Forty-nine  years  of  lower  Blackfoot  River  streamflow  data 
(USGS,  1990)  were  analyzed  to  determine  whether  more  recent 
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silivicultural  activities  have  affected  basin  hydrology. 
Hypothetically,  large  scale  land  clearing  activities  could 
increase  the  total  annual  volume  of  runoff,  or  alter  the  timing  of 
runoff . 

The  Kendal-Tau  test  (Sanders,  et  al,  1990)  was  used  to  analyze 
total  annual  discharge  and  seasonal  (spring,  summer,  autumn, 
winter)  average  discharge.  Monthly  average  flows  were  used  to 
compute  a seasonal  average  for  the  three  month  period  defined  for 
each  season.  The  Kendal-Tau  tests  for  a general  monotone  trend 
(steady  increase  or  decrease  over  time).  A long  period  of  record 
is  useful  for  this  kind  of  test  because  normal  climatic  variation, 
such  as  cycles  of  wet  and  dry  weather  which  may  affect  total  annual 
discharge,  or  periods  of  seasonal  warming  and  cooling  which  affect 
the  timing  of  runoff,  may  predominate  the  analysis  over  shorter 
(five-  to  ten-year)  periods  of  time. 


Table  4.  Sample  Collecticn  and  Analysis  Methods 


Variable 


Collecticn  Method  Analytical  Method  Laboratory 


A.  Ambient  Water  Quality  tfcnitoring 


Streamflow  (cfs) 

Instream  field 
determination^  ^ 

Field  personnel 

Water  Temperature  ( C) 

— 

Instream  field 
determinaticn-L 

Field  personnel 

Turbidity  (NTU) 

Grab  sample 

EPA  180.1 

Field  personnel 

fiJ  (standard  pH  units) 

Grab  saiq^le 

EPA  150. 13 

Field  personnel  or 
MEHES  chemistry  lab 

Alkalinity  (mg/1  as  CaC03) 

Grab  sanple 

EPA  310.23 

MDEiES  chemistry  lab 

Hardness  (mg/1  as  CaCO^) 

Grab  sanple 

EPA  200. ?3 

MEEES  chemistry  lab 

Total  Recoverable  Metals  (ug/1)^ 
Copper  (TR  Cu) 

Zinc  (TR  Zn) 

Arsenic  (TR  As) 

Cadmium  (TR  Cd) 

Lead  (TR  Pb) 

Grab  san^le 

EPA  200.7,  220.23 
EPA  200.7,  239.23 
EPA  200.7,  206. 23 
EPA  200.7,  213.23 
EPA  200.7,  239.23 

MDEiES  chemistry  lab 

Algal  Nutrients  (ug/l)5 

Grab  sample 

MDEiES  chemistry  lab 

Orthophosphate  (0-P04) 

Dissolved  nutrients 

EPA  365. I3 

Total  Hiosphorus  (Total  P) 

field-filtered 

EPA  365. I3 

Nitrate  + Nitrite  (N334N02  as  N) 

(0.45um)  prior  to 

EPA  353.23 

Total  Anmcnia  (Total  NH3+NH^  as  N) 
Total  Kjeldahl  (Total  KJL-N  as  N) 

analysis. 

EPA  350. I3 
EPA  351.23 

Suspended  Sediment  (mg/1) 

Effluents  grab 

MEEiES  chemistry  lab 

Total  (TSS) 

sampled 
Streams  depth- 
integrated  from 
shore  to  limit  of 
wadeability. 

EWI  methodg 

EPA  106. 23 

Chrcnic  Toxicitv  Bioassavs 

pH  (standard  pH  units) 

4-day  cooposite 
sampley 

EPA  150. I3 

Field  personnel 

Alkalinity  (mg/1  as  CaC03) 

EPA  310.23 

MDEiES  chemistry  lab 

Hardness  (mg/1  as  CaC03) 

EPA  200.73 

MDEiES  chemistry  lab 

Specific  Conductance  (unhos/cm  @ 25°C) 

EPA  120. I3 

MDEiES  chemistry  lab 
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Table  4.  Continued. 


Variable 

Collection  hfethod 

Analytical  tfethod 

Laboratory 

Total  Recoverable  Metals  (ug/l)4 

4-day  ccnposite 

MDHES  chemistry  lab 

Copper  (TR  Cu) 

sanpley 

EPA  200.7,  220.23 

Zinc  (TR  Zn) 

EPA  200.7,  289.23 

Arsenic  (TR  As) 

EPA  200.7,  206. 23 

Cadmium  (TR  Cd) 

EPA  200.7,  213.23 

Lead  (TR  Pb) 

EPA  200.7,  239.23 

Mercury  (TR  Hg) 

EPA  200.7,  245. I3 

Total  Ammonia  (Total  as  N)^ 

4-day  conpxjsite 
sample-y 

EPA  350. I3 

MDEJES  chemistry  lab 

C.  Macro invertebrate  Surveys 

Benthic  Macroinvertebrate 

Hess-type  round 

Species  identifi- 

Daniel  L.  McGuire 

Canmnity  Structure  PauanKters 

bottom  square-foot 

catims  and  counts 

(contractor) 

sampler 

made  using  nunerous 
current  taxmcmic 

D.  Priority  Pollutant  Screenina 

references 

Organic  Analyses  (ug/1) 

Grab  sample 

U.S.  EPA  Region  VIH 
chemistry  lab 

Semivolatiles 

EPA  6253 

(Denver) 

Volatiles 

EPA  624g 

Pesticides  and  PCBs 

EPA  608g 

• 

Chlorinated  Herbicides 

EPA  608g 

1 Field  procedures  for  streamflow  and  water  tenperature  measurements  are  given  in  Montana  Department  of  Health 
and  Ehvirormental  Sciences,  1989. 

2 Streamflows  for  mcnitoring  stations  1-13  were  gaged  during  August  1988  only.  Streamflows  for  station  14  were 
obtained  from  U.S.  Geological  Survey  gaging  station  records. 

3 Inorganic  analytical  methods  are  frcm  U.S.  Environmental  Protection  Agency,  1983. 

4 Total  recoverable  metals  except  mercury  were  analyzed  by  carbon  furnace  methods.  Mercury  was  analyzed  by  the 
manual  cold- vapor  atcmic  absorption  method. 


5 Analyses  for  orthophosphate,  nitrate  plus  nitrite  and  anmonia  were  performed  on  filtered  sanples  in  August  1988 
and  April  1989  and  results  are  dissolved  ccncentrations . Analyses  for  those  variables  in  May  1989  were  as 
total  concentraticns  (unfiltered  samples) . All  ammonia  analyses  for  the  chrcnic  toxicity  bioassays  were  as 
total  concentraticns. 

6 Water  quality  samples  analyzed  to  support  the  7-day  chrcnic  toxicity  bioassays  were  conposited  from  four  grab 
samples  collected  on  days  0,  2,  4,  and  6. 


7 Suspended  Sediment  sampling  technique  (equal-width  increment  depth- integraticn)  is  described  in  U.S. 
Geological  Survey,  1985. 

8 Organic  analytical  metliods  are  frcm  U.S.  Environmental  Protection  Agency,  1984. 
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5. 


RESULTS  AND  DISCUSSION 


5.1  Streamflows 

Measured  or  estimated  streamflows  for  Blackfoot  Basin 
monitoring  stations  are  included  in  Table  5 and  Figure  2 . 
Hydrographs  for  the  U.S.  Geological  Survey  streamflow  gaging 
station,  Blackfoot  River  near  Bonner,  are  presented  in  Figure  3. 
The  hydrographs  give  daily  mean  discharges  for  the  period  July  1988 
through  June  1989  (when  this  study  was  conducted)  , as  well  as 
record  high,  record  low  and  normal  streamflows  for  the  period  of 
record  (1940-1989). 

It  had  been  our  intent  to  document  water  quality  conditions 
in  the  Blackfoot  River  during  low  and  high  streamflows,  and  the 
1988-1989  period  provided  an  unusual  opportunity  to  work  during 
both  extremes.  When  the  study  was  initiated  in  summer  1988,  the 
Blackfoot  was  experiencing  unprecedented  low  flows.  Causes  were 
a low  previous  winter's  snowpack,  unseasonably  early  melt  of  that 
snowpack  and  prolonged  periods  of  well-above-average  temperatures. 
Record  to  near  record  low  flows  were  recorded  in  the  river  from 
mid-July  through  mid-October.  In  fact,  the  entire  1988  water  year 
(ending  in  September  1988)  experienced  mean  streamflows  that  were 
only  49  percent  of  average  and  which  were  lower  than  only  two  of 
the  50  years  for  which  records  have  been  kept  (USGS,  1989). 
Streamflows  improved  over  the  winter  period  and  approached  normal 
levels.  Good  snowpack  and  an  early  and  abrupt  spring  thaw  in 
spring  1989  produced  high  to  record-high  streamflows  in  the  April 
to  mid-May  period.  This  provided  an  opportunity  to  monitor  river 
conditions  not  only  during  high  stream  flows,  but  during  the  first 
above-normal  flows  following  several  drought  years. 


INSTANTANEOUS  PISCHARGE  (CPS) 


Figure  2 


BLACKFOOT  RIVER  STREAMFLOWS 

AUGUST  2-3,1988 


STREAMFLOW,  IN  CUBIC  FEET  PER  SECOND 
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Figure  3. 
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5.2  Ambient  Water  Quality 


5.2.1  Common  Constituents 

Measurements  of  basic  water  quality  characteristics  in  the 
Blackfoot  River  are  given  in  Table  5.  The  tables  include  our 
monitoring  results  as  well  as  summaries  of  other  available  data. 
Parameters  include  pH,  alkalinity,  hardness  and  specific 
conductance.  The  significance  of  each  parameter  is  briefly 
discussed  below: 

pH  - pH  is  an  index  of  the  hydrogen  ion  activity  of  a water  and  is 
an  indirect  indicator  of  acidity  or  alkalinity.  A maximum  level 
of  protection  is  afforded  to  aquatic  life  if  pH  levels  do  not  vary 
outside  the  range  of  6.5  to  8.5. 

Alkalinity  - Alkalinity  is  a measure  of  the  buffering  capacity  of 
a water  against  changes  in  pH.  The  major  buffering  system  in 
natural  waters  is  the  carbonate  system,  which  neutralizes  acids 
and  bases  to  reduce  fluctuations  in  pH  and  serves  as  a reservoir 
of  carbon  for  photosynthesis.  As  a result,  the  productivity  of  a 
water  is  closely  correlated  to  the  alkalinity.  No  general 
guidelines  are  available  for  acceptable  levels  of  alkalinity. 
However,  unnatural  reductions  in  alkalinity  can  be  expected  to 
reduce  the  inherent  fertility  and  stability  of  an  aquatic  system. 

Hardness  - Hardness  of  surface  waters  is  a component  of  total 
dissolved  solids  and  is  chiefly  attributable  to  the  presence  of 
calcium  and  magnesium  ions.  Water  hardness  serves  as  a general 
index  of  water  type,  buffering  capacity,  and  productivity.  Waters 
high  in  calcium  and  magnesium  lower  the  toxicity  of  many  metals  to 
aquatic  life.  Generally,  the  biological  productivity  of  a water 
is  directly  correlated  with  its  hardness . No  specific  water 
quality  criteria  are  available  for  hardness  because  other  chemical 
ions,  some  of  which  are  deleterious,  may  contribute  to  hardness. 
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Specific  Conductance  - Specific  conductance  is  a simple  and  widely- 
used,  indirect  measure  of  the  concentration  of  dissolved  materials 
in  water.  The  quantity  and  quality  of  dissolved  solids  are  major 
factors  in  determining  the  variety  and  abundance  of  plants  and 
animals  in  aquatic  systems.  A major  change  in  the  quantity  or 
composition  of  total  dissolved  solids  (TDS)  changes  the  structure 
and  function  of  aquatic  ecosystems.  Whereas  a wide  variety  of 
constituents  may  contribute  to  the  total  dissolved  solids  (or 
specific  conductance) , it  is  not  possible  to  establish  specific 
criteria  for  aquatic  communities.  The  parameter  is  most  useful  as 
a measure  of  the  relative  mineral  content  of  a water. 

Measurements  of  pH,  alkalinity,  hardness  and  specific 
conductance  in  the  Blackfoot  River  during  low  and  high  streamflows 
are  shown  graphically  in  Figures  4-7.  Mean  values  for  specific 
conductance,  alkalinity  and  hardness  in  the  Blackfoot  River  near 
Bonner  are  compared  to  values  for  other  Clark  Fork  tributaries  in 
Figure  8 and  to  other  east  slope  Montana  rivers  in  Figure  9 . 

Measurements  of  pH  in  the  Blackfoot  River  indicated  the 
influence  of  acid-mine  drainage  in  the  headwaters  area  (Figure  4). 
While  all  values  were  within  the  optimal  6.5  to  8.5  range,  a 
distinct  upward  trend  was  noted  with  increasing  distance  from  mine 
adit  discharges  in  the  upper  river.  The  more  subtle  increases 
which  were  noted  further  downstream  during  the  August  monitoring 
were  attributable  to  diel  swings  in  pH  caused  by  river  algae 
metabolism  during  the  day.  The  marked  decrease  in  river  pH  which 
was  noted  at  mile  66  (Helmville  Bridge)  during  the  April  8 
monitoring  run  was  a result  of  a sharp  increase  in  streamflow 
caused  by  snowmelt  runoff  from  the  Nevada  Creek  drainage. 
Rainwater  and  snowmelt  runoff  is  naturally  low  in  pH,  dissolved 
solids  and  alkalinity.  The  effect  on  river  pH  was 

spatially  short-lived,  presumably  as  a result  of  the  river's 
buffering  capacity. 


31 


Alkalinity  in  the  Blackfoot  River  also  responded  to  the 
presence  of  mine  drainage  in  the  headwaters  (Figure  5).  The 
addition  of  acid  from  the  Mike  Horse  Mine  and  other  sources 
resulted  in  depressed  levels  of  alkalinity,  which  were  overcome 
only  through  increasing  dilution  by  incoming  tributaries  having 
more  normal  alkalinities  (note  the  trend  for  streamflow  in  Figure 
2).  Alkalinities  were  generally  lower  during  the  high  streamflow 
monitoring  period,  which  is  to  be  expected  since  levels  of 
dissolved  solids,  including  carbonates,  are  diluted  during  runoff. 
A marked  increase  in  alkalinity  at  mile  28  (Dalton  Mountain  Road 
Bridge)  indicated  the  presence  of  incoming  groundwater  (springs) 
or  tributaries . The  decrease  in  alkalinity  below  Nevada  Creek  on 
April  8 corresponded  to  the  occurrence  of  major  snowmelt  runoff. 

Water  hardness  in  the  Blackfoot  River  (Figure  6)  showed  a 
similar  trend  to  alkalinity  except  in  the  extreme  headwaters 
(Figure  6).  Greater  hardness  at  the  upper-most  monitoring  stations 
resulted  from  the  mine  drainage  problem.  Calcium  and  magnesium  are 
readily  dissolved  by  weak  acid  solutions  and  acid-mine  drainage 
typically  has  a high  hardness.  Hardness  declined  with  increasing 
distance  downstream  from  the  mine  drainage  to  the  Landers  Fork 
confluence.  Changes  in  water  hardness  below  the  Landers  Fork  and 
further  downstream  resulted  from  the  variable  hardnesses  of 
incoming  tributaries . A notable  increase  in  hardness  occurred 
between  Lincoln  and  the  Dalton  Mountain  Road.  This  confirms  the 
likelihood  of  significant  inflows  of  limestone-enriched  springs  or 
groundwater,  which  served  to  increase  the  alkalinity  and  hardness 
of  the  Blackfoot  River.  Hardness  was  reduced  during  high  flow 
periods,  due  to  the  dilutional  effect  of  runoff  water. 


Specific  conductance  in  the  Blackfoot  River  indicated 
moderately  low  levels  of  total  dissolved  solids  (TDS)  throughout 
the  river  and  at  all  times  of  the  year  (Figure  7) . The  enrichening 
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effect  of  _the  Landers  Fork  was  noted  during  low  streamflow 
conditions.  Nevada  Creek  appeared  to  increase  dissolved  solids 
levels  in  the  Blackfoot  River  during  runoff.  However,  note  that 
the  Spring  1989  specific  conductance  data  are  for  April  26,  rather 
than  April  8,  when  data  for  the  other  variables  were  measured. 
Snowmelt  runoff  had  progres'sed  upstream  by  April  26  and  the  peak 
runoff  from  Nevada  Creek  was  over.  Nevada  Creek's  inflow  would 
have  been  expected  to  decrease  TDS  in  the  Blackfoot  River  had 
measurements  been  made  on  April  8. 

We  can  speculate  about  the  Blackfoot  River's  inherent 
fertility  relative  to  its  potential  for  plant,  insect  and  fish 
production  if  we  compare  its  basic  water  quality  characteristics 
to  those  of  other  Montana  rivers.  Figure  8 indicates  that  the 
Blackfoot  River  near  Bonner  has,  on  the  average,  slightly  higher 
levels  of  total  dissolved  solids  (as  measured  by  its  specific 
conductance) , alkalinity  and  hardness  then  either  Rock  Creek  or 
the  Bitterroot  and  Flathead  rivers  near  their  mouths . Rock  Creek 
and  the  Bitterroot  River  are  productive  trout  streams . The  Clark 
Fork  at  Warm  Springs  Creek  contains  substantially  higher  levels  of 
TDS  and  water  hardness  than  the  Blackfoot  River  and  is  a highly 
productive  fishery,  although  it  is  very  localized  due  to  downstream 
water  quality  problems . By  comparison  to  various  productive  east 
slope  rivers,  (Figure  9)  the  Blackfoot  River  does  not  appear  to  be 
as  inherently  rich  in  water  chemistry  as  some.  The  Big  Horn  and 
Beaverhead  Rivers  are  two  of  the  most  productive  fisheries  in 
Montana  and  their  waters  are  rich  in  dissolved  solids,  alkalinity 
and  calcium  and  magnesium.  The  Blackfoot  River  is  more  comparable 
to  the  Big  Hole  or  ■ upper  Yellowstone  rivers,  both  of  which  are 
healthy,  productive  rivers,  although  less  so  than  some  of  the 
others.  We  would  conclude  on  the  basis  of  general  water  quality 
characteristics  alone,  that  the  Blackfoot  River  fishery  should  be 
at  least  as  productive  as  other  tributaries  west  of  the  Continental 
Divide,  including  Rock  Creek.  However,  due  to  its  moderately  low 
levels  of  dissolved  constituents,  alkalinity  and  hardness,  we  would 
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not  expect  it  to  support  fish  densities  found  in  some  of  the  more 
productive,  east  slope  waters. 
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Table  5.  Blackfoot  River  Ambient  Water  Quality  Data  Summary  - Fhysical  Variables  and  Comon  Constituents 


Specific 


Alkalinity 

Hardness 

Conductance 

No.  Station  Description 

Date 

Streamflow 

Water  Temperature 

pH 

(mg/1  as 

•(mg/1  as 

(umhos/cm 

Turbidity 

TSS 

(cfs) 

(°C) 

CaCO^) 

# CaC03) 

@ 25  °C) 

(NTU) 

(mg/1) 

Mainstem  Stations 

1 Blackfoot  River  below  Meadow  Creek 

07-28-88 

7.63 

65 

152 

304 

08-02-88 

2.41 

12.4 

7.46 

66 

150 

— 

2.0 

— 

0-!t-08-89 

30  (E) 

0.3 

6.75 

32 

111 

— 

5.9 

7.5 

04-20-89 

— 

— 

7.31 

30 

81 

179 

— 

— 

05-11-89 

80  (E) 

— 

— 

— 

— 

— 

— 

2.6 

Other  Data  (1968) -j_ 

Range 

35-  62 

60-160 

Mean 

51 

96 

N= 

(8) 

(8) 

U> 

^ 2 Blackfoot  River  at  Flesher  Pass  Road 

08-02-88 

1.68 

12.6 

7.82 

99 

131 



0.6 

Bridge 

08-03-88* 

— 

— 

7.83 

99 

133 

258 

— 

— 

04-08-89 

35  (E) 

0.2 

7.03 

40 

100 

— 

4.7 

6.8 

04-26-89* 

— 

— 

7.41 

48 

85 

179 

— 

— 

05-11-89 

105  (E) 

— 

— 

— 

— 

— 

— 

1.9 

Other  Data  (1968-1973)3^ 

Range 

55-125 

60-220 

Mean 

80 

* 111 

N= 

(41) 

(41) 

3 Blackfoot  River  at  Hogum  Creek  Road 

08-02-88 

10.76 

10.2 

7.95 

115 

129 

— 

0.6 



Bridge 

08-03-88* 

— 

— 

7.94 

114 

132 

250 

— 

— 

02-16-89* 

— 

— 

7.86 

— 

124 

— 

— 

— 

04-08-89 

70  (E) 

1.1 

7.46 

52 

85 

— 

7.6 

11.3 

04-26-89* 

— 

— 

7.47 

53 

74 

162 

— 



05-11-89  80  (E) 


Other  Data  (1968-1973 
Range 
Mean 
N= 


65-125 

107 

(26) 


76-230 

128 

(26) 


2.6 


Table  5.  Continued. 


No.  Station  Description 

Date 

Streamflow 

(cfs) 

Water  Tenperature 
( C) 

pH 

Alkalinity 
(mg/1  as 
CaCOj) 

Hardness 
(mg/1  as 
CaC03) 

Specific 
Conductance 
(unihos  /cm 
@ 25  °C) 

Turbidity 

(NTU) 

TSS 

(mg/1) 

4 Blackfoot  River  between  Landers 

08-02-88 

29.8 

10.2 

7.99 

126 

139 



0.6 



Fork  and  Lincoln 

08-03-88* 

— 

— 

7.94 

125 

142 

359 





04-08-89 

100(E) 

1.5 

7.65 

62 

90 

— 

8.0 

15.7 

04-26-89* 

— 

— 

7.64 

'74 

91 

179 





Other  Data  (1973);i^ 
Range 
Mean 
N= 

05-11-89 

450(E) 

124-133 

128 

(2) 

131-135 

133 

(2) 

145. 

5 Blackfoot  River  at  Dalton  Mountain 

08-02-88 

82.7 

12.2 

8.01 

160 

178 



0.7 



Road  Bridge 

08-03-88* 

___ 

— 

7.94 

160 

178 

326 

— 



02-16-89* 

— 

— 

8.05 

— 

174 







04-08-89 

150(E) 

3.8 

7.87 

136 

152 

— 

2.0 

6.8 

04-26-89* 

— 

— 

7.26 

97 

112 

218 

— 



05-11-89 

— 

— 

— 

— 

— 



- 

180. 

Other  Data  (1968-1973)3 

Range 

115-172 

102-340 

Mean 

157 

171 

N= 

(12) 

(12) 

6 Blackfoot  River  at  Nevada-Ogden 

08-02-88 

115.6 

14.2 

8.03 

158 

174 

... 

0.7 

Road  Bridge 

08-03-88* 

— 

— 

7.97 

157 

175 

320 

— 

— 

04-08-89 

250(E) 

4.2 

7.87 

122 

138 

— 

4.7 

14.8 

04-26-89* 

— 

— 

7.60 

96 

115 

217 





05-11-89 

— 

— 

— 

— 

— 





184. 

Other  Data  (1968-1973)3 

Range 

100-172 

103-240 

Mean 

150 

161 

N= 

(12) 

(12) 

6.5  Blackfoot  River  at  HW271  Bridge 

05-11-89 

— 

— 

— 







_ _ _ 

210. 

r 


Table  5.  Continued. 


No. 

Station  Description 

Date 

Streamflow 

(cfs) 

7 

Blackfoot  River  at  Helniville  Bridge 

08-02-88 

99.2 

08-03-88* 

— 

02-16-89* 

— 

04-08-89 

500(E) 

04-26-89* 

— 

05-11-89 

— - 

8 

Blackfoot  River  above  Monture  Creek 

08-03-88 

263.2 

08-03-88* 

— 

04-08-89 

800(E) 

04-26-89* 

— 

05-11-89 

--- 

9 

Blackfoot  River  below  Scotty  Brown 

08-03-88 

278.4 

Bridge 

08-03-88* 

— 

02-16-89* 

— 

04-08-89 

1000(E) 

04-26-89* 

— 

05-11-89 

— 

10 

Blackfoot  River  at  Sperry  Grade 

08-03-88 

302.1 

08-03-88* 

— 

04-08-89 

1200(E) 

05-11-89 

— 

11 

Blackfoot  River  at  Roundup  Bar 

08-03-88 

315(E) 

Bridge 

08-03-88* 

--- 

02-16-89* 

— 

04-08-89 

2000(E) 

04-26-89* 

— 

05-12-89 



r 


r 


Alkalinity 

Water  Temperature  pH  (mg/1  as 
(°C)  CaC03) 


19.2 

8.17 

148 

— 

8.06 

151 

— 

7.93 

— 

4.0 

7.10 

62 

— 

7.68 

102 

14.7 

8.13 

139 

— 

8.03 

135 

5.2 

7.65 

53 

— 

7.71 

97 

14.6 

8.12 

128 

— 

8.06 

126 

— 

7.92 

— 

5.3 

7.69 

52 

— 

7.34 

82 

17.5 

8.26 

129 

— 

8.13 

127 

5.7 

7.73 

56 

18.8 

8.16 

126 

— 

8.04 

125 

— 

7.81 

— 

5.4 

7.75 

55 

— 

7.43 

71 

ft 

Specific 


Hardness 
(mg/1  as 
CaC03) 

Conductance 
(umhos/cra 
@ 25  °C) 

Turbidity 

(NTU) 

TSS 

(mg/1) 

164 

— 

1.6 

— 

166 

308 

— 

— 

161 

— 

— 

— 

104 

— 

54. 

152. 

127 

243 

— 

— 

— - 

— 

— 

209. 

151 



0.9 



150 

276 

— 

— 

105 

— 

77.  ■ 

213. 

104 

222 

— 

— 

— 

— 

200. 

142 



0.8 



138 

259 

— 

— 

150 

— 

— 

— 

99 

— 

68. 

194. 

66 

191 

--- 

— 

— 

— 

196. 

150 



!.()'■ 



141 

260 

— 

— 

100 

— 

66. 

175. 

— 

— 

— 

161. 

140 



1.1 



137 

254 

— 

— 

136 

— 

— 

— 

95 

— 

53. 

126. 

83 

160 

— 

— 

— 

— 

— 

131. 

i 


Table  5.  Continued. 


Specific 

Alkalinity 

Hardness 

Conductance 

No. 

Station  Description 

Date 

Streamflow 

Water  Temperature  pH 

(mg/1  as 

(mg/1  as 

(umbos /cm 

Turbidity 

TSS 

(cfs) 

(°C) 

CaC03) 

CaC03) 

@ 25  C) 

(NTU) 

(mg/1) 

12 

Blackfoot  River  at  Ninemile  Prairie 

08-03-88 

376.2 

19.1 

8.18 

126 

138 

— 

1.0 

— 

08-03-88* 

— 

— 

8.08 

124 

137 

255 

— 

— 

04-08-89 

2100(E) 

5.4 

7.75 

62 

96 

— 

47. 

122. 

13 

Blackfoot  River  at  Johns rud  Park 

08-03-88 

342.2 

19.6 

8.26 

123 

137 

— 

0.7 

— 

08-03-88* 

— 

— 

8.10 

122 

134 

252 

— 

— 

04-08-89 

2500(E) 

5.6 

7.73 

61 

92 

— 

44. 

107. 

05-12-89 

— - 

— 

— 

— 

— 

— 

— 

218. 

14 

Blackfoot  River  at  USGS  station 

08-03-88 

383.6 

18.4 

8.22 

121 

134 

— 

0.8 

— 

near  Bonner 

08-03-88* 

— 

— 

8.09 

121 

132 

249 

— 

— 

U» 

04-08-89 

3204. 

5.6 

7.72 

51 

83 

— 

42. 

97. 

00 

04-26-89* 

— 

— 

7.57 

68 

81 

157 

— 

— 

05-12-89 

— 

— 

— 

— 

— 

— 

— 

180. 

Other  Data  (1984-1989) ]_ 

Range 

200-19200 

-0.1-20.5 

7.50-8.60 

65-147 

68-155 

131-264 

0.4-76, 

Mean 

1589 

7.4 

8.07 

107 

118 

190 

9.2 

N= 

(2290) 

(105) 

(78) 

(75) 

(88) 

(17) 

(105) 

Other  Data  (1968-1970)3 

Range 

80-148 

80-200 

•* 

Mean 

128 

142 

N= 

(12) 

(12) 

Tributary  Stations 


2.3 

Willow  Creek  near  mouth 

05-11-89 

40(E) 

4.4 

2.7 

Alice  Creek  near  mouth 

05-11-89 

80(E) 

8.5 

3.5 

Landers  Fork  near  nxouth 

05-11-89 

400(E) 

171. 

6.3 

Arrastra  Creek  near  mouth 

05-11-89 

50(E) 

21.2 

6.7 

Nevada  Creek  near  mouth 

05-11-89 

60(E) 

62.7 

7.5 

North  Fork  Blackfoot  River  near  mouth 

05-11-89 

— 

160. 

8.3 

Mcnture  Creek  near  mouth 

05-11-89 

— 

51.3 

8.7 

East  Fork  Chamberlain  Creek  near  mouth 

05-11-89 

35(E) 

37.6 
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Table  5.  Continued. 


Specific 

Alkalinity 

Hardness 

Conductance 

No. 

Staticn  Description 

Date 

Streamflow 

Water  Temperature  pH 

(mg/1  as 

(mg/1  as 

(umhos/cm 

Turbidity 

TSS 

(cfs) 

(°C) 

CaC03) 

CaC03) 

@ 25  °C) 

(NTU) 

(mg/1) 

Tributary  Stations  (Continued) 


9.5 

Cottonwood  Creek  near  mouth 

05-12-89 

100(E) 

21.7 

10.3 

Clearwater  River  near  mouth  . 

05-12-89 

— 

6.1 

10.7 

Blanchard  Creek  near  mouth 

05-12-89 

12(E) 

8.0 

11.5 

Elk  Creek  near  mouth 

05-12-89 

20(E) 

38.3 

12.5 

Belmont  Creek  near  mouth 

05-12-89 

17(E) 

24.3 

13.3 

Gold  Creek  near  mouth 

05-12-89 

150(E) 

16.9 

13.7 

Union  Creek  near  mouth 

05-12-89 

20(E) 

34.2 

(E)  Indicates  estimated  streamflow. 

* Four-day  time-conposite  sanples  collected  in  ccnjuncticn  with  chronic  toxicity  bioassays. 
1'  Sources  of  other  data  include  Spence  (1975),  Ingman  (1987,  1990)  and  Lanhing  (1988,  1989). 
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TOTAU  ALKAUHITY  <MG/1_  AS  CAC03)  (STANPARP  UNITS) 


Figure  4. 

BLACKTOOT  RIVER  pH 


RIVER  MILES  FROM  HEADWATERS 

□ AUGUST  2-3,1 9S8  + APRIL  8,1989 

Figure  5. 


BLACKFOOT  RIVER  ALKALINITY 
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SPECIFIC  CONDUCTANCE  (UMHOS/CM  O 25  C)  HARDNESS  (MG/U  AS  CAC03) 


Figure  6. 

BLACKFOOT  RIVER  HARDNESS 
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Figure  7. 


BLACKFOOT  RIVER  SPECIFIC  CONDUCTANCE 
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Figure  8. 


WATER  QUALITY  IN  WESTERN  MONTANA  RIVERS 
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Figure  9. 

WATER  QUALITY  IN  EAST  SLOPE  RIVERS 
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5.2.2 


Suspended  Sediment  and  Turbidity 


The  weathering  of  land  and  transportation  of  eroded  material 
by  water,  wind  and  ice  are  natural  processes  that  largely  determine 
the  characteristics  of  land,  rivers,  estuaries  and  lakes.  However, 
man  has  greatly  increased  the  rates  at  which  sediments  are 
delivered  to  waterways  by  accelerating  erosion  through  various  land 
use  practices . 

The  concentrations  and  makeup  of  suspended  particles  in 
surface  waters  are  important  for  a variety  of  reasons.  Increased 
concentrations  of  sediments  in  rivers  degrades  the  appearance  of 
the  water  and  thereby  reduces  recreational  potential  and  esthetic 
enjoyment.  Less  obvious  effects  of  sedimentation  are  a reduction 
in  light  penetration  (and  hence  reduced  primary  production  by 
aquatic  plants),  increased  stream  temperatures  (due  to  absorption 
of  solar  energy  by  sediment  particles),  and  numerous  potential 
impacts  on  various  forms  of  aquatic  life.  Sediments  may  clog  the 
gills  of  fish  and  invertebrate  organisms,  smother  developing  eggs, 
reduce  the  availability  of  food,  and  decrease  living  space  for 
bottom-dwelling  fish  food  organisms. 

The  Blackfoot  River  Basin  has  experienced  increased  land  use 
over  the  last  several  decades.  Widespread  silvicultural  activities 
on  private  and  public  lands  in  the  drainage  and  associated  road 
construction  would  be  expected  to  have  increased  sediment  delivery 
rates  to  the  watershed.  Concerns  have  been  raised  about  the 
cumulative  effects  of  such  activities  on  the  Blackfoot  River 
ecosystem,  especially  during  recent  drought  years  when  the  river's 
ability  to  flush  accumulated  sediments  has  been  diminished. 

Our  monitoring  effort  included  the  collection  of  river  samples 
for  analysis  of  turbidity  and  total  suspended  sediment.  Turbidity 
is  an  optical  property  of  a fluid  that  causes  light  to  be  scattered 
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and  absorbed  rather  than  to  be  transmitted.  The  amount  of 
turbidity  is  determined  by  the  concentration  of  suspended 
particles,  their  shape,  size,  distribution,  reflective  index, 
color,  and  absorption  spectra. ^ Thus,  turbidity  cannot  be  directly 
correlated  to  suspended  sediment  concentrations.  However,  it  is 
an  inexpensive  test  that  provides  a reT.ative  measure  of  water 
clarity.  The  Montana  water  quality  standards  for  B-1  class  streams 
(including  the  Blackfoot  River)  specifies  a maximum  allowable 
increase  in  turbidity  of  five,  units  beyond  naturally  occurring 
levels  (A.R.M.,  1988).  , ' 

Total  suspended  sediment  or  TSS  is  the  total  weight  of 
sediment  particles,  both  organic  and  inorganic,  per  unit  volume  in 
a sample.  As  was  inferred  earlier,  fish  and  aquatic  life 
requirements  concerning  suspended  sediments  can  be  divided  into: 
1)  those  whose  effect  occurs  in  the  water  column,  and  2)  those 
whose  effect  occurs  following  sedimentation  to  the  bottom  of  the 
waterbody.  The  European  Inland  Fisheries  Advisory  Commission 
(1965,  in  U.S.  ERA,  1973)  states  that  "...  there  is  no  evidence 
that  (water  column)  concentrations  of  suspended  solids  less  than 
25  mg/1  have  any  harmful  effects  on  fisheries;  it  should  be 
possible  to  maintain  good  or  moderate  fisheries  in  waters  that 
normally  contain  25  to  80  mg/1  suspended  solids,  other  factors 
being  equal.  However,  the  yield  of  fish  from  such  waters  might  be 
somewhat  lower  than  from  those  in  the  preceding  category.  Waters 
normally  containing  from  80  to  400  mg/1  suspended  solids  are 
unlikely  to  support  good  freshwater  fisheries."  These  are  general 
guidelines  only  because  duration  of  exposure  to  various  TSS 
concentrations  is  not  specifically  addressed.  Quantities  of 
deposited  sediments  in  the  Blackfoot  River,  and  their  potential 
effects,  are  being  addressed  by  the  Montana  Department  of  Fish, 
Wildlife  and  Parks  through  substrate  composition  analysis  and 
embeddedness  measurements. 
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Measurements  of  turbidity  and  total  suspended  sediment  in  the 
Blackfoot  River  and  its  tributaries  are  included  in  Table  5. 
Figure  10  depicts  measured  turbidity  in  the  Blackfoot  River  during 
August  1988  and  April  1989. 

During  the  low,  stable  streamflows  of  August,  turbidity  levels 
were  very  low  and  essentially  the  same  from  the  headwaters  area  to 
near  the  river's  mouth.  During  the  elevated  streamflows  of  April 
8,  1989,  which  corresponded  to  the  first  major  flush  of  snowmelt 
runoff,  turbidity  levels  were  very  high,  especially  downstream  of 
Nevada  Creek  (river  mile  66).  We  observed  that  major  lowland 
snowmelt  runoff  in  the  Blackfoot  Basin  had  progressed  upstream 
about  to  the  area  of  the  Highway  271  bridge.  While  major  flooding 
was  occurring  in  the  Nevada  Creek  drainage  and  the  Blackfoot  was 
very  muddy  below  its  confluence,  streamflows  remained  moderately 
low  and  clear  in  the  upper  Blackfoot. 

On  April  8,  a further  increase  in  Blackfoot  River  turbidity 
was  noted  downstream  from  the  North  Fork  confluence  (river  mile 
86).  However,  the  North  Fork  was  observed  to  be  running  clear  on 
that  date  and  the  increased  turbidity  could  not  have  been  due  to 
that  tributary’s  inflow.  The  increase  probably  resulted  from 
channel  scouring  and  a resuspension  of  accumulated  sediments  in  the 
Blackfoot  River  above  the  North  Fork  or  could  have  been  due  to 
river  travel  time  and  our  having  caught  up  with  a muddier  "slug" 
of  water. 

Measurements  of  TSS  in  the  Blackfoot  River  for  April  8 confirm 
that  Nevada  Creek  was  the  source  of  much  of  the  turbidity  and 
sediment  load  (Figure  11).  The  trend  for  TSS  on  April  8 was  nearly 
identical  to  that  for  turbidity. 

During  the  peak  streamflows  of  May  1989,  when  higher  elevation 
snowmelt  was  occurring,  a different  trend  was  noted  (Figure  12). 
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Concentrations  of  TSS  increased  sharply  from  above  to  below  the 
Landers  Fork  Confluence,  at  river  mile  16,  indicating  that  this 
tributary  was  an  important  sediment  source  whose  contribution 
became  most  significant  later  in  the  runoff  period. 

A comparison  of  TSS  in  15  tributaries  to  the  Blackfoot  River 
on  May  11-12,  1989  indicate  that  the  Landers  Fork  and  North  Fork 
contained  the  highest  concentrations  (Figure  13).  While  the  North 
Fork  has  been  recognized  as  an  important  sediment  source  in  the 
past  (Ingman,  1988),  its  1989  concentrations  may  have  been 
relatively  greater  as  a result  of  the  Canyon  Creek  wild  fire  of 
1988  which  resulted  in  deforestation  of  much  of  the  North  Fork 
watershed.  Due  to  their  large  streamflows,  the  Landers  Fork  and 
North  Fork  probably  contributed  the  largest  total  discharges  (or 
loads)  of  sediment  to  the  Blackfoot  River  during  the  peak  flows  of 
May  1989.  While  TSS  in  Nevada  Creek  during  May  was  also  elevated 
relative  to  other  Blackfoot  tributaries,  its  concentrations  were 
likely  but  a fraction  of  those  which  would  have  been  measured 
during  the  observed  flooding  of  April.  Nevada  Creek  appears  to  be 
an  earlier  runoff  stream  whose  sediment  impacts  to  the  Blackfoot 
River  are  greatest  during  lowland  snowmelt  runoff.  Nevada  Creek 
appeared  to  be  the  single  greatest  source  of  TSS  and  turbidity  in 
the  Blackfoot  during  our  April  8 monitoring. 

Other  tributaries  to  the  Blackfoot,  such  as  Monture  Creek, 
appeared  to  contain  somewhat  elevated  concentrations  of  TSS, 
relative  to  other  tributaries.  However,  a single  runoff  sampling 
event  cannot  be  considered  conclusive,  due  to  the  variable  timing 
of  peak  flow  events  and  sediment  transport  in  different  tributary- 
drainages  of  a large  watershed. 

In  summary,  most  of  the  total  sediment  discharge  in  the 
Blackfoot  Basin  occurred  during  the  relatively  brief  spring  runoff 
period.  It  seems  apparent  that  the  Landers  Fork,  Nevada  Creek,  and 
the  North  Fork  were  the  three  most  important  contributors  of 


sediment  to  the  Blackfoot  River  due  to  their  large  streamflows  and 
high  TSS  concentrations  during  the  runoff  period. 

^Figure  14  is  a time-sexi^  - graph  monthly  average  total 
suspended  sediment  concentrations  in  the  Blackfoot  River  near 
Bonner  for  the  period  July  1984  through  July  1989.  This  station 
is  monitored  as  part  of  the  Water  Quality  Bureau's  Clark  Fork  Basin 
water  quality  monitoring  network.  While  the  data  are  somewhat 
discontinuous,  they  seem  to  indicate  a trend.  During  the  drought 
years  of  1987  and  1988,  suspended  sediment  concentrations  were  low, 
even  during  spring  runoff.  In  spring  1989,  mean  TSS  concentrations 
were  substantially  higher  and  the  duration  of  elevated 
concentrations  was  greater  than  all  other  years  for  which  data  are 
available.  These  data  suggest  that  deposition  rates  of  fine 
sediments  in  the  Blackfoot  drainage  may  have  been  greater  during 
the  1987-1988  drought  than  in  earlier  periods.  The  high  flows  of 
April-May,  1989  would  have  been  expected  to  mobilize  these 
accumulated  sediments  and  the  resulting  greater-than-normal 
sediment  transport  was  reflected  in  the  TSS  measurements. 


TURBIPITY  (NEPHELOMETRIC  UNITS).. 


Figure  10 


BLACKFOOT  RIVER  TURBIDITY 


RIVER  MILES  FROM  HEADWATERS 

a AUGUST  2-3.1988  -I-  APRIL  8.1989 
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TOTAU  SUSPENPEP  SEPIMENT  (MG/U)  TOTAI-  SUSPENPEP  SEPIMENT  (MG/U) 


Figure  11. 

BU\CKFOOT  RIVER  SUSPENDED  SEDIMENT 

APRIL  8,1989 


Figure  12. 

BU\CKFOOT  RIVER  SUSPENDED  SEDIMENT 


MAY  1 1-12,1989 
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MONTHUY  AVERAGE  TSS  CONC.(MGXU)  TOTAl.  SUSPENPEP  SEPIMENT  (MG/L> 


Figure  13. 


! 

i 


TRIBUTARY  SUSPENDED  SEDIMENT 


Figure  14. 


BLACKFOOT  RIVER  NEAR  BONNER 


SUSPENDED  SEDIMENT  TIME  SERIES 


MONTH  (JULY  1984-  -JULY  1989) 
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5.2.3 


Heavy  Metals 


The  Blackfoot  Basin  has  a 125-year  history  of  metals  mining 
and  milling  aq.trvities  . Heavy  metals  and  acid  produced  from  waste 
sites  associated  with  former  mining  operations  in  the  headwaters 
are  the  major  water  quality  problem  in  the  upper  Blackfoot  River. 

The  U.S.  EPA  has  established  criteria  values  for  water  column 
concentrations  of  copper,  zinc,  cadmium'!  lead,  and  arsenic  that 
should  not  be  exceeded  in  order  to  protect  sensitive  freshwater 
aquatic  organisms.  The  values  are  water  hardness-dependent  for 
copper,  zinc,  cadmium  and  lead  and  are  fixed  for  arsenic.  The 
criteria  give  two  values  --  a chronic  toxicity  value,  expressed  as 
a 4-day  average  concentration,  and  an  acute  toxicity  value, 
expressed  as  a one-hour  average  concentration,  that  should  not  be 
exceeded  more  than  once  every  three  years . The  chronic  toxicity 
criteria  for  copper,  zinc,  cadmium,  and  lead,  at  a water  hardness 
of  100  mg/1  (as  CaCOa)  , are  12,  110,  1.1,  and  3.2  ug/1, 
respectively.  Acute  toxicity  criteria  for  the  same  metals  are  18, 
120,  3.9  and  82  ug/l,  respectively.  The  fixed  chronic  and  acute 
toxicity  criteria  for  arsenic  are  190  and  360  ug/1,  respectively 
(U.S.  EPA,  1986)  . 

Concentrations  of  heavy  metals  and  EPA  toxicity  criteria 
values  for  Blackfoot  Basin  monitoring  stations  are  listed  in  Table 
6 . The  table  includes  summaries  of  earlier  data  collected  by 
Spence  (1975)  and  others,  as  well  as  our  monitoring  results. 
Figures  15-22  are  graphs  showing  downstream  trends  in  measured 
water  column  concentrations  of  copper,  zinc,  lead,  arsenic  and 
cadmium  in  the  Blackfoot  River  during  low  and  high  streamflow 
periods,  as  well  as  the  chronic  and  acute  toxicity  criteria  values. 

During  the  August  1988  low  streamflow  monitoring,  instream 
copper  concentrations  were  consistently  well  below  the  toxicity 
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criteria  throughout  the  Blackfoot  River  (Figure  15).  The  highest 
copper  concentration  (7  ug/1)  was  measured  at  the  upper-most 
monitoring  location,  where  the  computed  chronic  toxicity  threshold 
value  was  17  ug/1.  All  other  downstream  August  copper  measurements 
were  less  than  the  analytical  detection  limit  of  1 ug/1.  Copper 
toxicity  criteria  values  for  the  river  were  variable  as  a result 
of  differing  water  hardness  from  station  to  station. 

During  the  high  streamflows  of  April  8,  1989,  copper 
concentrations  increased  at  most  monitoring  stations  (Figure  16). 
Concentrations  at  the  upper-most  station  were  well  above  both  the 
chronic  and  the  acute  criteria  values . While  copper  concentrations 
at  all  other  river  locations  were  below  the  criteria,  they  were 
elevated  relative  to  August  1988  measurements,  indicating  that 
metals  from  headwaters  sources  were  detectable  throughout  the 
length  of  the  river  and  were  more  apparent  during  runoff 
conditions.  Toxicity  criteria  values  were  also  significantly  lower 
during  runoff  due  to  reduced  water  hardness,  resulting  in  less 
protection  to  aquatic  organisms . Copper  concentrations  appeared 
to  increase  in  the  middle  to  lower  river  reach  during  the  April  8 
monitoring.  This  is  probably  not  a meaningful  trend  but  one  which 
resulted  from  variable  quality  "slugs"  of  runoff  moving  downstream 
from  the  headwaters,  or  from  the  flushing  of  metals-enriched  bottom 
sediments  which  had  accumulated  in  the  river  at  various  places 
downstream  from  their  headwaters  sources  of  origin. 

Zinc  concentrations  in  the  Blackfoot  River  during  low  and  high 
streamflow  conditions  followed  a similar  trend  to  copper  (Figures 
17  and  18).  During  August  1988,  zinc  concentrations  surpassed  both 
chronic  and  acute  toxicity  criteria  in  the  extreme  headwaters  but 
quickly  dropped  to  levels  below  analytical  detection.  During  the 
April  runoff,  the  zone  of  effect  and  magnitude  of  concentrations 
was  increased  substantially,  while  a reduction  in  the  criteria 
values  exacerbated  the  threat  to  aquatic  life.  In  all,  about  10 
to  12  miles  of  the  Blackfoot  River  mainstem  exhibited 


concentrations  of  zinc  which  at  least  periodically  surpassed 
maximum  recommended  levels . 

Lead  concentrations  in  the  Blackfoot  River  appeared  to  be  a 
problem  only  at  the  uppermost  monitoring  station  and  then  only 
during  periods  of  elevated  streamflow  (Figures  19  and  20).  Acute 
toxicity  criteria  for  lead  (not  shown  on  figures  but  listed  in 
Table  6)  were  never  surpassed  during  our  monitoring.  Similar  to 
the  trend  for  copper,  lead  concentrations  increased  slightly  in  the 
middle  and  lower  Blackfoot  River  during  the  April  8,  1989 
monitoring.  Again,  we  feel  this  resulted  from  a resuspension  of 
metals-enriched  river  bottom  sediments  or  from  our  having  sampled 
a dirtier  "slug"  of  water  at  downstream  locations.  It  is  unlikely 
that  the  data  point  to  additional  metals  sources  downstream  from 
the  headwaters . 

Arsenic  was  sampled  at  all  river  locations  only  once  during 
this  study  (Figure *21).  During  August  1988,  concentrations  were 
below  .the  limit  of  analytical  detection  at  all  river  locations  and 
were  well  below  the  applicable  toxicity  criteria.  Other 
measurements  for  arsenic  made  during  the  chronic  toxicity  bioassays 
indicated  that  arsenic  is  unlikely  to  present  a threat  to  aquatic 
life  at  any  location  along  the  river,  during  any  conditions  of 
streamflow  (Table  6). 

Cadmium  concentrations  were  measured  during  low  and  high 
streamflow  conditions.  However,  a contamination  problem  during  the 
initial  August  1988  sampling  invalidated  those  results.  During 
runoff  conditions,  water  column  concentrations  of  cadmium  surpassed 
the  chronic  toxicity  criterion  by  more  than  two  times  in  the 
extreme  headwaters  of  the  river.  Concentrations  declined  rapidly 
in  the  upper  10  miles  of  the  river  to  levels  generally  below 
detection. 
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In  summary,  water  column  concentrations  of  all  the  metals  were 
greater  during  periods  of  elevated  streamflow,  and  the  zone  of 
effect  (miles  of  river  in  which  criteria  were  exceeded)  was 
extended  downstream  during  runoff  periods.  Overall,  it  appeared 
that  at  least  10  to  12  miles  of  the  upper  Blackfoot  River 
periodically  experienced  potentially  damaging  concentrations  of 
metals.  Zinc  was  the  most  problematic  metal,  followed  by  copper, 
cadmium  and  then  lead.  Zinc  was  the  only  metal  that  consistently 
surpassed  aquatic  life  criteria  and  it  affected  up  to  five  miles 
of  the  upper  Blackfoot  River  on  a year-round  basis. 

A review  of  the  tabulated  metals  concentration  data  in  Table 
6 indicates  that  1)  metals  concentrations  in  the  Blackfoot  River 
in  1988-1989  were  generally  within  the  ranges  of  concentrations 
reported  by  Spence  (1975)  for  1968-1973,  and  2)  Blackfoot  River 
metals  concentrations  were  highest  during  the  first  part  of  spring 
runoff  (i.e.  April)  and  lowest  during  summer  low  flow  periods, 
indicating  that  nonpoint  sources  of  metals  (e.g.  streamside  and 
stream  channel  tailings)  may  be  more  important  than  mine  adit 
discharges  (e.g.  Mike  Horse  adit  discharge). 
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Table  6.  BLackfoot  River  Ambient  Water  Quality  Data  Summary  - Metals  Monitoring  Data 


Toxicity  Toxicity 

TR  Copper  Criterion  TR  Zinc  Criterion 


No.  Station  Description 

Date 

(ug/L) 

Chronic 

Acute 

(ug/l ) 

Chronic 

Acute 

Mainstem  Stations 

1 Blackfoot  River  below  Meadow 

07-28-88 

9 

17 

26 

352 

151 

167 

Creek 

08-02-88 

7 

17 

26 

341 

149 

165 

04-08-89 

34 

13 

20 

1040 

116 

128 

04-20-89 

50 

10 

15 

662 

89 

98 

05-11-89 

20 

... 

... 

523 

... 

... 

Other  Data  (1968).^ 

Range 

<10 

10-440 

Mean 

<10 

234 

N = 

(7) 

(7) 

2 Blackfoot  River  at  Flesher 

08-02-88 

<1 

15 

23 

23 

133 

147 

Pass  Road  Bridge 

08-03-88* 

<1 

15 

23 

37 

135 

149 

04-08-89 

8 

12 

18 

322 

106 

117 

04-26-89* 

6 

10 

15 

208 

92 

102 

05-11-89 

3 

... 

... 

188 

... 

... 

Other  Data  (1968-1973).^ 

Range 

<10-180 

<10-940 

Mean 

19 

129 

N = 

(12) 

(12) 

3 Blackfoot  River  at  Hogum 

08-02-88 

<1 

15 

23 

4 

132 

145 

Creek  Road  Bridge 

08-03-88* 

<1 

15 

23 

6 

134 

148 

02-16-89* 

<1 

14 

22 

5 

127 

140 

04-08-89 

4 

10 

15 

79 

92 

102 

04-26-89 

6 

9 

13 

75 

82 

91 

05-11-89 

3 

... 

... 

73 

... 

... 

Other  Data  (1968-1971  )., 

Range 

<10-40 

<10-30 

Mean 

8 

9 

N = 

(12) 

(12) 

Toxicity  j'  Toxicity 

TR  Arsenic  Criterion  TR  Cadmium  Criterion  TR  Lead 


(ug/l) 

Chronic 

Acute 

(ug/L) 

Chroni c 

Acute 

(ug/l) 

<1 

190 

360 

f 

<1 

<1 

190 

360 

— 

— 

— 

<1 

— 

— 

— 

2.8 

1.2 

4.4 

11 

<1 

190 

360 

2.2 

i 1.0 

3.1 

18 

<1 

190 

360 

1 .8 

, — 

— 

5 

<1 

<10 

<1 

<10 

(7) 

(1) 

<1 

190 

360 



_ _ _ 



<1 

<1 

190 

360 

— 

— 

— 

<1 

— 

— 

— 

0.6 

1.1 

3.9 

2 

<1 

190 

360 

0.4 

1 .0 

3.3 

2 

<1 

190 

360 

0.4 

1 — 

— 

1 

<1 

<10 

<1 

<10 

(2) 

(3) 

<1 

190 

360 

— 

— 

— 

<1 

<1 

190 

360 

... 

... 

... 

<1 

— 

— 

— 

<0.2 

1.3 

5.0 

— 

— 

— 

— 

<0.2 

1.0 

3.3 

<1 

<1 

190 

360 

0.2 

0.9 

2.8 

2 

<1 

190 

360 

0.2 

— 

— 

<1 

V 

<1 

<10 

<1 

<10 

(A) 

(2) 

. >) 


e 


* ' V 

r 


Table  6.  Continued. 


Toxicity  Toxicity  Toxicity  Toxicity 


No  . 

station  Description 

TR 

Date 

Copper 

(ug/l) 

Cri terion 
Chronic  Acute 

TR  Zinc 
(ug/l) 

Criterion 
Chronic  Acute 

TR  Arsenic 
(ug/l) 

Criterion 
Chronic  Acute 

TR  Cadmium 
(ug/l ) 

Cri terion 
Chronic  Acute 

TR  Lead 
(ug/l) 

4 

Blackfoot  River  between 

08-02-88 

<1 

16 

24 

<0.5 

140 

155 

<1 

190 

360 

... 

... 

... 

<1 

Landers  Fork  and  Lincoln 

08-03-88* 

<1 

11 

16 

<0.5 

98 

108 

<1 

190 

360 

... 

... 

... 

<1 

04-08-89 

3 

11 

16 

35 

97 

107 

--- 

... 

--- 

<0.2 

1.0 

3.5 

<1 

04-26-89* 

4 

11 

16 

29 

98 

108 

<1 

190 

360 

<0.2 

1.1 

3.5 

1 

05-1-1-89 

4 

— 

— 

19 

— 

— 

1 

190 

360 

0.2 

— 

— 

3 

Other  Data  (1973).] 


' ' 1 

Range 

<10-10 

<10-10 

<1 

<10 

Mean 

<10 

<10 

<1 

<10 

N = 

(2) 

(2) 

(2) 

(2) 

5 

Blackfoot  River  at  Dalton 

08-02-88 

<1 

19 

31 

<0.5 

173 

191 

<1 

190 

360 

— 

— 

— 

<1 

Mountain  Road  Bridge 

08-03-88* 

<1 

19 

31 

<0.5 

173 

191 

<1 

190 

360 

... 

... 

... 

<1 

Ln 

02-16-89* 

<1 

19 

30 

7 

169 

187 

... 

... 

... 

<0.2 

1.8 

7.3 

... 

cn 

04-08-89 

<1 

17 

26 

4 

151 

167 

... 

... 

... 

<0.2 

1.6 

6.3 

<1 

04-26-89* 

4 

13 

20 

13 

117 

129 

<1 

190 

360 

<0.2 

1.2 

4.5 

1 

Other  Data  (1968-1973)] 

Range 

<10-30 

<10-60 

<1 

<10 

Mean 

8 

13 

<1 

<10 

N = 

(12) 

(12) 

(5) 

(4) 

6 

Blackfoot  River  at  Nevada- 

08-02-88 

<1 

19 

30 

<0.5 

169 

187 

<1 

190 

360 

— 

— 

— 

<1 

Ogden  Road  Bridge 

08-03-88* 

<1 

19 

30 

<0.5 

170 

188 

<1 

190 

360 

... 

i.. 

... 

<1 

04-08-89 

<1 

16 

24 

5 

139 

154 

... 

... 

... 

<0.2 

1.5 

5.6 

<1 

04-26-89 

4 

13 

20 

13 

119 

132 

1 

190 

360 

<0.2 

1.3 

4.6 

1 

Other  Data  (1968-1973)] 

Range 

<10-60 

<10-300 

<1 

<10 

Mean 

13 

30 

<1 

<10 

N = 

(12) 

(12) 

(3) 

(1) 

7 

Blackfoot  River  at  Helmville 

08-02-88 

<1 

18 

28 

<0.5 

161 

178 

2 

190 

360 

— 

— 

— 

<1 

Bridge 

08-03-88* 

<1 

18 

29 

<0.5 

163 

180 

<1 

190 

360 

... 

... 

... 

<1 

02-16-89* 

<1 

18 

28 

29 

159 

175 

... 

... 

... 

<0.2 

1.6 

6.7 

<1 

04-08-89 

3 

12 

18 

11 

110 

121 

... 

... 

... 

<0.2 

1.2 

4.1 

2 

04-26-89* 

5 

15 

22 

8 

130 

143 

2 

190 

360 

<0.2 

1.4 

5.1 

2 

Table  6.  Continued. 


Toxicity  Toxicity  Toxicity  Toxicity 


No  . 

Station  Description 

TR 

Date 

Copper 
(ug/l ) 

Criterion 
Chronic  Acute 

TR  Zinc 
(ug/l) 

Criterion 
Chronic  Acute 

TR  Arsenic 
(ug/l) 

Criterion 
Chronic  Acute 

TR  Cadmium 
(ug/l) 

Criterion 
Chronic  Acute 

TR  Lead 
(ug/l ) 

8 

Blackfoot  River  above 

08-03-88 

<1 

17 

26 

<0.5 

150 

166 

<1 

190 

360 

— 

— 

— 

<1 

Monture  Creek 

08-03-88* 

<1 

17 

26 

<0.5 

149 

165 

<1 

190 

360 

... 

— 

— 

<1 

04-08-89 

4 

12 

19 

14 

110 

122 

... 

— 

<0.2 

1'.2 

4.1 

2 

04-26-89* 

4 

12 

18 

5 

110 

121 

2 

190 

360 

<0.2 

1.2 

4.1 

1 

9 

Blackfoot  River  below 

08-03-88 

<1 

16 

25 

<0.5 

143 

158 

<1 

190 

360 

— 





<1 

Scotty  Brown  Bridge 

08-03-88* 

<1 

16 

24 

<0.5 

139 

154 

<1 

190 

360 

... 

... 

... 

<1 

02-16-89* 

<1 

17 

26 

7 

149 

165 

... 

— 

— 

<0.2 

1.6 

6.2 

— 

04-08-89 

4 

12 

18 

11 

105 

116 

— 

— 

<0.2 

1.1 

3.9 

2 

04-26-89* 

3 

8 

12 

7 

75 

82 

1 

190 

360 

<0.2 

0.8 

2.5 

1 

10 

Blackfoot  River  at  Sperry 

08-03-88 

<1 

17 

26 

<0.5 

149 

165 

<1 

190 

360 

— 

— 



<1 

Grade 

08-03-88* 

<1 

16 

25 

<0.5 

142 

157 

<1 

190 

360 

... 

— 

— 

<1 

04-08-89 

4 

12 

18 

11 

106 

117 

— 

— 

— 

0.7 

1.1 

3.9 

2 

11 

Blackfoot  River  at  Roundup 

08-03-88 

<1 

16 

24 

<0.5 

141 

156 

<1 

190 

360 

— 

— 

— 

<1 

Bar  Bridge 

08-03-88* 

<1 

15 

24 

<0.5 

138 

153 

<1 

190 

360 

... 

... 

... 

<1 

02-16-89* 

<1 

15 

24 

5 

138 

152 

--- 

... 

... 

<0.2 

1.4 

5.5 

... 

04-08-89 

3 

11 

17 

8 

101 

112 

--- 

... 

... 

<0.2 

1.1 

3.7 

2 

04-26-89* 

2 

10 

15 

4 

91 

100 

<1 

190 

360 

<0.2 

1.0 

3.2 

<1 

12 

Blackfoot  River  at  Ninemile 

08-03-88 

<1 

16 

24 

<0.5 

139 

154 

<1 

190 

360 

— 

— 

— 

<1 

Prairie 

08-03-88* 

<1 

15 

24 

<0.5 

138 

153 

<1 

190 

360 

... 

— 

<1 

04-08-89 

4 

11 

17 

22 

102 

113 

— 

— 

— 

<0.2 

1.1 

3.7 

( 2 

13 

Blackfoot  River  at  Johnsrud 

08-03-88 

<1 

15 

24 

<0.5 

138 

153 

<1 

190 

360 

■ 

— 

— 

<1 

Park 

08-03-88* 

<1 

15 

23 

0.5 

136 

150 

<1 

190 

360 

. 

... 

... 

<1 

04-08-89 

3 

11 

16 

14 

99 

109 

— 

— 

— 

<0.2 

1.1 

3.6 

2 

Table  6.  Continued. 


No.  Station  Description 

TR  Copper 
Date  (ug/l) 

Toxici ty 
Cri terion 
Chronic  Acute 

TR  Zinc 
(ug/l ) 

Toxici  ty 
Cri terion 
Chronic  Acute 

TR  Arsenic 
(ug/l) 

Toxici ty 
Cri terion 
Chronic  Acute 

TR  Cadmium 
(ug/l) 

Toxicity 
Criterion 
Chronic  Acute 

TR  Lead 
(ug/l) 

14  Blackfoot  River  at  USGS 

08-03-88  <1 

15 

23 

<0.5 

136 

150 

<1 

190 

360 

— 

— 

— 

<1 

station  near  Bonner 

08-03-88*  <1 

15 

23 

<0.5 

134 

148 

<1 

190 

360 

... 

... 

... 

<1 

04-08-89  2 

10 

15 

6 

91 

100 

... 

... 

... 

0.2 

1.0 

3.2 

1 

04-26-89*  2 

10 

15 

3 

89 

98 

<1 

190 

360 

<0.2 

1.0 

3.1 

2 

Other  Data  (1984-1989)., 

Range 

<1-<10 

<0.5-20 

<1-1 

<0.2-1 .1 

<1 

Mean 

<10 

<5 

<1 

<0.2 

<1 

N = 

(80) 

(65) 

(65) 

(15) 

(15) 

Other  Data  (1968-1970), 

Range 

<10-30 

<10-80 

<1 

Mean 

<10 

14 

<1 

N = 

(12) 

(12) 

(2) 

Tributary  Stations 

2.3  Uillow  Creek  near  mouth 

1 

— 

— 

2 

— 

... 

<1 

190 

360 

<0.2 

... 

... 

<1 

Other  Data  (1971-1973), 

Range 

<10-20 

<10-10 

<1-2 

<10-10 

Mean 

<10 

<10 

<1 

<10 

N = 

(8) 

(8) 

(6) 

; 

(7) 

1 


Four-day  time-composite  samples  collected  in  conjunction  with  chronic  toxicity  bioassays. 
Sources  of  other  data  include  Spence  (1975),  Ingman  (1987,  1990)  and  Lambing  (1988,  1989). 
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Figure  15. 


BLACKFOOT  RIVER  COPPER  CONCENTRATIONS 
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Figure  16. 
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Figure  17 


BLACKFOOT  RIVER  ZINC  CONCENTRATIONS 
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Figure  18. 

BLACKFOOT  RIVER  ZINC  CONCENTRATIONS 
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TOTAl-  RECOVERABLE  LEAP  (UG/U>  TOTAL  RECOVERABLE  LEAP  (UGXL) 


.’4.1 


Figure  19. 

BLACKFOOT  RIVER  LEAD  CONCENTRATIONS 

AUGUST  2-3,1988 
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Figure  20. 

BLACKFOOT  RIVER  LEAD  CONCENTRATIONS 
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TOTAU  RECOVERAPUE  CAPMIUM  (UG/L)  _ TOTAl.  RECOVERABUE  ARSENIC  <UG/U) 


Figure  21 


BLACKFOOT  RIVER  ARSENIC  CONCENTRATIONS 

AUGUST  2-3,1988 
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Figure  22. 


BLA.CKFOOT  RIVER  CADMIUM  CONCENTRATIONS 


APRIL  8,1989 
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5.2.4 


Algal  Nutrients 


The  amount  of  nitrogen  and  phosphorus  in  water  often  controls 
the  amount  of  algae  a river  or  lake  produces.  Nutrients  are 
natural  components  of  every  aqvf^tic  ecosystem.  The  inherent 
fertility  of  a stream,  measured  in  ug/1  of  nitrogen,  phosphorus 
and  other  nutrients,  is  an  important  factor  in  fish  production. 

But  too  much  of  these  nutrients,  from  natural  or  cultural 
sources,  can  produce  nuisance  growths  of  algae.  In  extreme  cases, 
large  concentrations  of  attached  or  suspended  algae  can  deplete  the 
oxygen  dissolved  in  the  water  and  favor  the  propagation  of  "rough" 
fish  over  game  fish.  The  scientific  term  for  this  phenomenon  is 
eutrophication.  Of  the  many  nutrients  required  by  algae  and  other 
aquatic  plants,  nitrogen  and  phosphorus  are  the  two  elements 
usually  in  the  shortest  supply  in  natural  waters.  This  means  that 
the  growth  of  algae  is  often  controlled  by  the  concentration  of 
nitrogen  or  phosphorus,  or  both,  in  the  water  column.  Only  the 
soluble  inorganic  forms  of  these  two  nutrients  are  bioavailable , 
that  is  readily  available  for  plant  uptake.  The  sum  of  the  soluble 
inorganic  nitrogen  fractions  is  called  total  soluble  inorganic 
nitrogen,  or  TSIN.  Soluble  orthophosphate  is  referred  to  as 
soluble  reactive  phosphorus,  or  SRP. 

The  U.S.  EPA  recommends  that  TSIN  concentrations  should  not 
exceed  1000  ug/1  in  order  to  prevent  development  of  nuisance  algae 
in  streams  (water  quality  criteria  matrix  in  MDHES,  1986).  This 
criterion  is  a general  guideline  which  may  be  too  high  for  some 
streams.  Recent  work  by  Watson  (1989)  indicated  that  TSIN  levels 
below  250  ug/1  limited  algal  standing  crops  in  artificial  streams 
containing  Clark  Fork  River  water. 

The  U.S.  EPA  does  not  establish  a criterion  for  SRP  but 
instead  gives  recommendations  for  total  phosphorus,  because  it  is 
possible  for  bound  phosphorus  to  be  released  by  bacterial  and 
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chemical  action  and  eventually  become  bioavailable . The  total 
phosphorus  criterion  for  prevention  of  plant  nuisances  in  streams 
not  discharging  directly  to  lakes  or  impoundments  is  100  ug/1  (U.S. 
EPA,  1986).  For  the  Clark  Fork  River,  Watson  (1989)  found  that 
concentrations  of  SRP  below  40  arid  20  ug/l  limited  filamentous 
algae  and  diatom  (slime)  algae  standing  crops,  respectively. 

The  upper  and  middle  reaches  of  the  Clark  Fork  are  some  of  the 
most  productive  stream  waters  in  Montana  west  of  the  Continental 
Divide  from  the  standpoint  of  nutrient  concentrations  and  the 
potential  to  grow  algae  (Bahls  et  al . 1979a,  1979b).  However, 
beneficial  water  uses  have  suffered  (Johnson  and  Schmidt,  1988; 
Ingman,  1990),  and  efforts  are  currently  underway  to  control 
sources  of  nutrient  inputs  to  the  basin.  The  nutrients  originate 
primarily  from  municipal  and  industrial  wastewater  discharge  and 
nonpoint  sources  (e.g.  agricultural  and  silvicultural  runoff). 

The  Blackfoot  River  would  generally  be  thought  of  as  free  from 
the  threat  of  nutrient-related  impacts  due  to  limited  human 
populations  and  development  activities  in  the  basin.  However,  to 
our  knowledge,  nutrient  concentrations  have  not  been  systematically 
examined  throughout  the  river  basin.  Also,  certain  reaches  of  the 
river  are  known  to  support  abundant  growths  of  nuisance  filamentous 
algae,  notably  in  the  area  of  the  Helmville  Bridge  (monitoring 
station  7 ) . 

Concentrations  of  nutrients  in  the  Blackfoot  River  and  its 
tributaries  are  listed  in  Table  7.  Also  included  are  summaries  of 
the  limited  historical  data.  Figures  23-26  are  graphs  of  measured 
nutrient  concentrations  in  the  Blackfoot  River  and  in  tributaries . 
Figures  27  and  28  show  average  concentrations  of  nutrients  in  the 
Blackfoot  River  near  its  mouth  as  compared  to  those  for  other  Clark 
Fork  Basin  streams  and  for  well  known  rivers  east  of  the 
Continental  Divide. 
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Concentrations  of  bioavailable  phosphorus  and  nitrogen  in  the 
Blackfoot  were  small  during  the  low  streamflows  of  August  1988,  and 
well  below  criteria  values  for  the  prevention  of  nuisance  levels 
of  algae  (Figures  23  and  24).  During  the  high  flows  of  April, 
1989,  nutrient  concentrations  were  much  higher.  Bioavailable 
phosphorus  concentrations  increased  markedly  downstream  of  the 
Nevada  Creek  confluence.  While  concentrations  declined  somewhat 
with  increasing  distance  below  Nevada  Creek,  measured  phosphorus 
values  exceeded  the  algae  criteria  at  all  downstream  monitoring 
locations . The  trend  for  bioavailable  nitrogen  concentrations 
during  the  runoff  period  was  more  erratic  and  no  distinct  trend  was 
apparent.  While  the  applicable  criteria  for  the  prevention  of 
nuisance  algae  were  never  exceeded,  many  of  the  values  can  be 
considered  as  high.  Many  nitrate-nitrogen  analyses  conducted  by 
the  MDHES  chemistry  laboratory  during  April  1989  were  similarly 
high  and  a contamination  problem  originating  in  the  lab  is 
suspected,  even  though  routine  quality  assurance  procedures  failed 
to  detect  a problem.  Nitrate-nitrogen  is  one  of  the  components 
used  to  compute  the  TSIN  concentration.  Thus,  the  April  1989  TSIN 
data  are  somewhat  suspect.  Of  significance  were  unnaturally  high 
concentrations  of  ammonia-nitrogen  at  all  monitoring  locations 
downstream  of  Nevada  Creek.  Ammonia  originates  primarily  from 
animals  wastes  and  is  rapidly  oxidized  to  nitrate-nitrogen  in 
streams  with  adequate  levels  of  dissolved  oxygen.  It  is  highly 
toxic  to  aquatic  life  in  sufficient  concentrations  but  the  measured 
values  were  well  within  safe  levels.  The  presence  of  ammonia 
donwstream  of  Nevada  Creek  points  to  the  presence  of  agricultural 
runoff  in  the  river  during  this  rapid  snowmelt  event.  It  is  likely 
that  the  Nevada  Creek  drainage  was  only  one  of  several  sources. 
Ammonia  was  not  detected  in  the  upper  Blackfoot  River. 

These  nutrient  data  do  not  allow  us  to  ascertain  how 
frequently  or  for  how  long  phosphorus  concentrations  are  elevated 
in  the  Blackfoot  River.  Concentrations  of  nutrients  which  are 
elevated  only  during  runoff  probably  do  not  pose  a problem  because 
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levels  of  turbidity  limit  light  penetration  and  preclude  algal 
growth.  However,  the  presence  of  elevated  phosphorus 
concentrations  downstream  of  Nevada  Creek  in  a reach  that  exhibits 
rather  heavy  growths  of  filamentous  algae  suggests  . a possible 
relationship.  It  is  likely  that  nutrient  concentrations  in  this 
reach  are  elevated  at  other  time  of  the  year  as  well. 

From  these  data,  it  is  apparent  that  nutrient  concentrations 
in  the  Blackfoot  drainage  are  generally  low  but  seasonally  are 
elevated.  The  primary  sources  implied  are  nonpoint  source  inputs 
originating  from  various  land  use  activities . 

The  nutrient  survey  of  Blackfoot  River  tributaries  documented 
concentrations  of  total  phosphorus  and  total  nitrogen  in  various 
tributary  drainages  during  the  peak  runoff  period  of  1989  (Figures 
25  and  26).  Landers  Fork,  Nevada  Creek,  the  North  Fork,  and  Elk 
and  Union  creeks  contained  elevated  phosphorus  concentrations 
relative  to  other  tributaries.  However,  only  Nevada  Creek  exceeded 
the  total  phosphorus  criterion  of  100  ug/l  by  a substantial  margin. 
Each  of  these  tributaries  carried  substantial  TSS  concentrations 
when  sampled.  Since  phosphorus  is  readily  adsorbed  to  sediment 
particles,  the  sediment  was  the  presumed  source  of  measured 
phosphorus  concentrations, 

Landers  Fork,  East  Fork  Chamberlain  Creek,  and  Elk  Creek 
contained  somewhat  elevated  nitrogen  concentrations  when  compared 
to  the  other  tributaries,  possibly  pointing  to  moderate  nonpoint 
source  pollution  problems . Nitrogen  concentrations  in  Nevada 
Creek,  however,  were  very  elevated  when  compared  to  the  13  other 
tributaries.  It  is  reasonable  to  assume  that  the  nutrient 
contributions  from  the  Nevada  Creek  watershed  resulted  from  the 
intensive  land  and  water  use  practices.  The  elevated  nutrients 
suggest  agricultural  runoff  enriched  with  fertilizer,  soil 
particles  and  animal  wastes. 
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As  we  have  said,  nutrients  can  be  deleterious  when  present  in 
substantial  concentrations,  but  they  also  determine,  in  part,  a 
river's  ability  to  grow  plants,  insects  and  fish.  From  the 
standpoint  of  maintaining  a productive  fishery,  a moderate  amount 
of  phosphorus  and  nitrogen  is  desirable.  The  Blackfoot  River  is 
less  rich  in  nutrients,  especially  bioavailable  phosphorus  (SRP), 
than  other  west  slope  streams  (Figure  27).  By  comparison  to 
popular  east  slope  streams,  it  would  be  considered  relatively 
nutrient  poor  (Figure  28) . While  the  authors  are  not  advocating 
nutrient  additions  to  stimulate  production  in  the  Blackfoot  River, 
the  existing  nutrient  limitation  is  a fact  that  needs  to  be 
considered  in  the  management  of  the  river's  fishery.  A fact  to 
remember  is  that  pristine  waters  are  generally  nutrient  poor  while 
the  most  productive  fishing  streams  usually  are  not  as  esthetically 
pleasing  as  those  which  are  less  fertile.  Culturally-induced 
nutrient  enrichment  of  streams  increases  growth  of  algae,  decreases 
water  clarity,  and  reduces  esthetic  enjoyment  and  recreational 
appeal . 
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Table  7.  Blackfoot  River  Ambient  Water  Quality  Data  Summary  - Nutrients  Monitoring  Data 


No. 

Station  Description 

Date 

O-PO^  1 
(ug/l ) 

Total  P 
(ug/l ) 

NO3+NO2-N  ^ 

(ug/l ) 

NHj+NH^-N  ^ 
(ug/l) 

KJL-N 

(ug/L) 

TSIN  2 
(ug/l ) 

Total  N 
(ug/l) 

Ma  i ns  t em  Stations 

1 

Blackfoot  River  below  Meadow  Creek 

08-02-88 

<1 

... 

90 

<10 

... 

95 

... 

OA-08-89 

<1 

20 

190 

<10 

300 

195 

490 

05-11-89 

2 

24 

10 

<10 

500 

15 

510 

2 

Blackfoot  River  at  Flesher  Pass 

08-02-88 

1 

— 

20 

<10 

— 

25 

— 

Road  Bridge 

OA-08-89 

1 

30 

60 

<10 

400 

65 

460 

05-11-89 

2 

18 

10 

<10 

500 

15 

510 

Other  Data  (1968-1973)^ 

Range 

<10-10 

<10-30 

10-80 

<10 

<10-390 

Mean 

<10 

1 1 

30 

<10 

233 

N = 

(6) 

(7) 

(6) 

(6) 

(6) 

3 

Blackfoot  River  at  Hogum  Creek  Road 

08-02-88 

3 

— 

<10 

<10 

— 

10 

— 

Bridge 

OA-08-89 

6 

47 

220 

<10 

500 

225 

720 

05-11-89 

10 

39 

10 

<10 

500 

15 

510 

(tC  ^ 

A 

Blackfoot  River  between  Landers 

08-02-88 

1 

30 

<10 

— 

35 

— 

Fork  and  Lincoln 

04-08-89 

9 

51 

190 

<10 

400 

195 

590 

05-11-89 

63 

94 

20 

<10 

500 

25 

520 

5 

Blackfoot  River  at  Dalton  Mountain 

08-02-88 

1 

— 

10 

<10 

— 

15 

— 

Road  Bridge 

04-08-89 

10 

38 

70 

<10 

400 

75 

470 

05-11-89 

73 

112 

20 

<10 

400 

25 

420 

Other  Data  (1968-1973)^ 

Range 

<10-30 

<10-170 

10-160 

<10 

180-850 

Mean 

11 

36 

60 

<10 

440 

N = 

(7) 

(7) 

(8) 

(7) 

(7) 

6 

Blackfoot  River  at  Nevada-Ogden 

08-02-88 

1 

— 

20 

<10 

— 

25 

— 

Road  Bridge 

04-08-89 

20 

55 

170 

<10 

500 

175 

670 

05-11-89 

81 

132 

10 

<10 

400 

15 

410 

Other  Data  (1968-1973)^ 

Range 

<10-40 

<10-190 

10-600 

<10 

200-750 

Mean 

10 

43 

170 

<10 

380 

N = 

(6) 

(7) 

(7) 

(7) 

(7) 

i. 


9 
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Table  7.  Continued. 


No. 

Station  Description 

Date 

O-PO4  1 

(ug/L) 

Total  P 
(ug/l ) 

NOJ  + NO2-N 

(ug/l ) 

NHj+NH^-N  , 
(ug/l ) 

, KJL-N 

(ug/l) 

TSIN  2 
(ug/l) 

Total  N 
(ug/L) 

6.5 

Blackfoot  River  at  HW  271  Bridge 

05-11-89 

96 

150 

10 

<10 

700 

15 

710 

7 

BLackfoot  River  at  HeLmville  Bridge 

08-02-88 

1 

— 

20 

<10 

— 

25 

— 

04-08-89 

140 

343 

110 

60 

1000 

170 

1110 

05-11-89 

119 

171 

20 

20 

800 

40 

820 

8 

Blackfoot  River  above  Honture 

08-03-88 

2 

— 

60 

<10 

— 

65 

— 

Creek 

04-08-89 

147 

408 

140 

70 

1500 

210 

1640 

05-11-89 

109 

159 

40 

<10 

500 

45 

540 

9 

Blackfoot  River  below  Scotty  Brown 

08-03-88 

1 

— 

50 

<10 

— 

55 

— 

Bridge 

04-08-89 

107 

353 

160 

60 

1200 

220 

1360 

05-11-89 

90 

135 

40 

<10 

700 

45 

740 

10 

Blackfoot  River  at  Sperry  Grade 

08-03-88 

2 

— 

20 

<10 

— 

25 

— 

04-08-89 

94 

342 

170 

50 

1200 

220 

1370 

05-11-89 

89 

131 

40 

20 

1300 

60 

1340 

1 1 

Blackfoot  River  at  Roundup  Bar 

08-03-88 

1 

— 

20 

<10 

— 

25 

— 

Bridge 

04-08-89 

67 

282 

140 

50 

1200 

190 

1340 

05-12-89 

63 

97 

30 

<10 

600 

35 

630 

12 

Blackfoot  River  at  Ninemile  Prairie 

08-03-88 

1 

— 

30 

<10 

— 

35 

— 

04-08-89 

74 

265 

140 

50 

1100 

190 

1240 

13 

Blackfoot  River  at  Johnsrud  Park 

08-03-88 

1 

— 

30 

<10 

— 

35 

— 

04-08-89 

81 

286 

160 

40 

1100 

200 

1260 

05-12-89 

78 

111 

<10 

<10 

600 

10 

600 

U 

Blackfoot  River  at  USGS  station 

08-03-88 

2 

— 

30 

<10 

— 

35 

— 

near  Bonner 

04-08-89 

60 

211 

190 

30 

900 

220 

1090 

05-12-89 

64 

103 

20 

<10 

400 

25 

420 

Other  Data  <1984-1989)^^ 

Range 

<1-68 

2-100 

<10-90 

<10-30 

<100-900 

<10-80 

... 

Mean 

7 

18 

18 

<10 

187 

21 

--- 

N = 

(80) 

(80) 

(80) 

(65) 

(80) 

(65) 

... 

c 


c 


c 


Table  7.  Continued. 


O-PO^  1 

Total  P 

N0.,+N0,-N 

1 

NHj+NH^-N  ., 

KJL-N 

TSIN  2 

Total  N 3 

No. 

Station  Description 

Date 

(ug/l) 

(ug/l ) 

(ug/l) 

(ug/l) 

(ug/l) 

(ug/L) 

(ug/l) 

Tributary  Stations 

2.7 

Alice  Creek  near  mouth 

05-11-89 

37 

30 

<10 

400 

35 

430 

3 . 5 

Landers  Fork  near  mouth 

05-11-89 

73 

105 

20 

<10 

600 

25 

620 

6.3 

Arrastra  Creek  near  mouth 

05-11-89 

12 

45 

60 

<10 

400 

65 

460 

6.7 

Nevada  Creek  near  mouth. 

05-11-89 

155 

234 

10 

10 

1200 

20 

1210 

7 . 5 

North  Fork  Blackfoot  River 

05-11-89 

82 

120 

60 

<10 

400 

65 

460 

near  mouth 

8.3 

Honture  Creek  near  mouth 

05-11-89 

41 

76 

20 

<10 

500 

25 

' 520 

8.7 

East  Fork  Chamberlain  Creek 

05-11-89 

24 

57 

20 

<10 

700 

25 

720 

near  mouth 

9.5 

Cottonwood  Creek  near  mouth 

05-12-89 

19 

48 

40 

20 

500 

60 

540 

10.3 

Clearwater  River  near  mouth 

05-12-89 

5 

27 

20 

<10 

200 

25 

220 

10.7 

Blanchard  Creek  near  mouth 

05-12-89 

20 

45 

<10 

<10 

500 

10 

500 

11.5 

Elk  Creek  near  mouth 

05-12-89 

65 

95 

<10 

<10 

600 

10 

600 

12.5 

Belmont  Creek  near  mouth 

05-12-89 

9 

27 

10 

<10 

400 

15 

410 

13.3 

Gold  Creek  near  mouth 

05-12-89 

11 

34 

<10 

<10 

200 

10 

200 

13.7 

Union  Creek  near  mouth 

05-12-89 

79 

115 

40 

20 

500 

60 

540 

1 

Analyses  for  O-PO^,  NOJ+NO2 

-N  and  NH-,+NH,-N  were 

performed  on  filtered 

(0.45  urn) 

samples  in  August 

1988  and 

April  1989 

and  results 

are  expressed  as  dissolved 

concentrations.  Analyses  for  those  parameters  were  made 

on  unfiltered 

samples  in 

May  1989 

and  results 

are  as  total  concentrations. 

2 Total  soluble  inorganic  nitrogen  (TSIN)  was  computed  by  summing  concentrations  of  NO3+NO2-N  and  NHj+NH^-N. 

3 Total  nitrogen  (Total  N>  was  computed  by  summing  concentratons  of  NOJ+NO2-N  and  KJL-N. 
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Sources  of  other  data  include  Spence  (1975),  Ingman  (1987,  1990)  and  Lambing  (1988,  1989). 


TOTAL  SOLU&LE  INORGANIC  NITROGEN  <UG/U>  SOLUBLE  REACTIVE  PHOSPHORUS  (UG/U> 


Figure  23. 


BU\CKFOOT  R.  PHOSPHORUS  CONCENTRATIONS 


RIVER  MILES  FROM  HEADWATERS 

□ AUGUST  2-3,1988  + APRIL  8,1989 

Figure  24. 


BLACKFOOT  RIVER  NITROGEN  CONCENTRATIONS 


RIVER  MILES  FROM  HEADWATERS 

Q AUGUST  2-3.1 988  + APRIL  8,1989 
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Figure  25. 


TRIBUTARY  PHOSPHORUS  CONCENTRATIONS 


MAY  1-W12,19S9 


Figure  26. 

TRIBUTARY  NITROGEN  CONCENTRATIONS 


WAY  11-12, 1989 


TRIBUTARY 
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MEAN  concentration  (UG/U>  MEAN  CONCENTRATION  (UCXL> 


1 


Figure  27. 


WATER  QUALITY  IN  WESTERN  MONTANA  RIVERS 


NUTRIENT  CONCENTRATIONS 


17V]  TOTAL  P IWl  SRP  V//A  TSIN 

Figure  28 . 

WATER  QUALITY  IN  EAST  SLOPE  RIVERS 


NUTRIENT  CONCENTRATIONS 


[Z7I  TOTAL  P fVTl  SRP  V//A  TSIN 
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5.3  Chronic  Toxicity  Bioassays 

The  summer  low  flow  bioassay  tested  14  stations  from  the 
headwaters  to  the  mouth,  and  used  the  North  Fork  as  the  control. 
In  the  summer  low  flow  bioassay,  there  was  100  percent  mortality 
at  station  1,  which  indicated  that  acutely  toxic  conditions 
existed.  Mortality  of  10  to  30  percent  occurred  in  the  middle 
reach  (stations  6-10)  and  further  downstream  at  station  13.  Also 
indicative  of  toxicity  was  the  poor  reproduction  in  almost  all 
waters  which  were  tested.  The  best  reproduction  occurred  in  the 
controls.  Reproduction  in  mainstem  waters  steadily  declined 
downstream  from  Flesher  Pass  Road  (17.8  average)  to  the  Helmville 
Bridge  (4.8  average)  and  then  averaged  between  approximately  6 and 
11  (Table  8).  The  toxicity  in  the  headwaters  area  (station  1)  can 
be  explained  by  the  concen-  trations  zinc  (Table  6)  which  exceeded 
criteria.  The  sources  of  the  metals  are  likely  mine  and  tailings 
drainage  from  the  Mike  Horse  Mine  area  and  the  Carbonate  Mine  along 
Highway  200. 

The  cause  of  the  poor  reproduction  in  waters  collected  further 
downstream  is  unknown.  None  of  the  potential  toxicants  tested  for 
(heavy  metals  and  other  priority  pollutants)  were  detected  in 
concentrations  high  enough  to  exceed  EPA  criteria  for  the 
protection  of  aquatic  life.  Another  consideration  must  be  whether 
the  poor  reproduction  was  really  an  acclimation  response  to 
mainstem  water  which  was  of  different  quality  than  the  control 
water,  though  not  necessarily  toxic.  Other  possible  explanations 
include  an  inadequate  food  preparation,  unexplained  contam- 
ination, or  a toxicant  which  was  not  identified. 

The  second  bioassay  was  conducted  during  winter  low  flow  to 
see  whether  results  of  the  first  bioassay  could  be  confirmed. 
Fewer  sites  were  tested,  and  the  control  was  moved  to  a mainstem 
station  (Blackfoot  River  at  Hogum  Creek).  In  addition,  several 
test  waters  were  spiked  with  0.2  mg/1  and  2.0 
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mg/1  EDTA,  a metals  complexing  agent  which  would  remove  metal 
toxicity  if  it  was  present. 

Mortality  of  20  percent  occurred  in  water  from  stations  5 and 
7,  but  reproduction  in  surviving  adults  and  in  other  test  waters 
which  had  not  been  spiked  with  EDTA  appeared  normal  (Table  9).  In 
fact,  average  reproduction  was  significantly  higher  in  three  of  the 
four  mainstem  stations  downstream  of  the  control.  The  addition  of 
EDTA  to  three  test  waters  did  not  improve  reproduction  or  survival, 
which  would  indicate  that  metals  were  not  in  concentrations  high 
enough  to  cause  mortality  or  inhibit  reproduction.  The  mortality 
which  occurred  in  waters  from  Stations  5 and  7 appears  to  be  real, 
as  similar  mortality  occurred  in  the  EDTA  spikes.  Metals  which 
were  analyzed  were  either  undetectable  or  in  very  low 
concentrations  (Table  6),  and  were  not  likely  toxic.  Again,  an 
unidentified  toxicant  could  have  been  present,  or  other  factors 
(contamination,  EDTA  toxicity,  coincidence)  may  be  responsible. 

The  third  bioassay,  which  was  conducted  during  spring  runoff, 
included  most  of  the  14  stations  tested  in  the  summer  low 
flow  bioassay.  The  North  Fork  was  the  control.  Metals-related 
toxicity  was  present  at  stations  1 and  2.  Mortality  was  100 
percent  and  60  percent,  respectively,  and  reproduction  in 
surviving  adults  was  significantly  lower  than  in  the  controls. 
Survival  arid  reproduction  at  all  other  sites  was  unimpaired. 
Average  reproduction  was  much  better  than  in  the  first  two 
bioassays.  This  may  be  explained  by  the  availability  of  a better 
natural  food  base  of  algae  and  bacteria  associated  with  runoff. 

Although  some  contradictions  were  apparent  in  the  results  of 
these  bioassays,  and  results  could  not  be  fully  explained,  some 
common  threads  are  also  evident.  Of  most  significance,  there  is 
a reach  of  toxicity  in  the  upper  river  attributable  to  heavy  metals 
originating  from  the  Mike  Horse  Mine  area  and/or  the  Carbonate  Mine 
discharge  along  Highway  200.  The  extent  of  toxicity  is  flow- 


75 


dependent.  During  low  flow  conditions,  toxicity  was  detected  only 
at  the  upper-most  station  below  Meadow  Creek.  During  runoff, 
toxicity  was  detected  at  Flesher  Pass  Road.  Wafer  quality  data 
(Table  6)  indicate  that  concentrations  of  copper,  zinc,  cadmium  and 
lead  were  significantly  increased  during  high  streamflow  events  and 
the  toxicity  criteria  were  exceeded  further  downstream. 

During  low  flow  conditions,  a reach  of  the  river  from  station 
05  (Dalton  Mountain  Road  Bridge)  to  station  11  (Roundup  Bar  Bridge) 
exhibited  subtle  toxicity  in  varying  degrees  mortality  (10-30%). 
Because  reproduction  in  surviving  test  organisms  appeared  normal 
during  one  low  flow  bioassay,  and  because  analyses  for  potentially 
toxic  constituents  (metals  and  priority  pollutants)  did  not  detect 
concentrations  which  would  be  of  concern,  it  is  impossible  to  state 
conclusively  that  the  toxicity  was  real.  Several  explanations 
which  would  have  to  be  considered  are  that  the  mortality  was  not 
related  to  toxicity,  but  to  some  flaw  in  the  test  design  or 
methodology,  or  to  some  toxicant  which  was  present  but  not 
detected . 
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Table  8.  Sumnary  of  Blackfoot  River  Suirmer  Low  Flow  Bioassay  (July  29-August  5,  1988) 


No. 

Statiai  Location 

Percent 

Mortality 

Total 

Reproduction 

7-Day^ 

Average 

Reproduction 

952 

Confidence  Interval 

Sites 

Significantly 
Different  From 

Ccntrol  #1  North  Fork 

0 

206 

20.6 

16.8-24.4 

1,  5 - 10,  12  - 14 

Control  #2  North  Fork 

0 

193 

19.3 

17.3-21.3 

1,  5 - 10,  12  - 14 

1 

Blackfoot  River  below 
Meadow  Creek 

100 

0 

0 

0 

All 

2 

Blackfoot  River  at  Flesher 
Pass  Road  Bridge 

0 

178 

17.8 

14.0-21.6 

6,  7,  10 

3 

Blackfoot  River  at  Hogum 
Creek  Road  Bridge 

0 

163 

16.3 

13.7-18.9 

6,  7,  10 

4 

Blackfoot  River  between 
Landers  Fork  and  Lincoln 

0 

136 

13.6 

7.6-19.6 

None 

5 

Blackfoot  River  at  Dalton 
Mountain  Road  Bridge 

0 

105 

10.5 

6.3-14.7 

Control  1,  Control  2 

6 

Blackfoot  River  at  Nevada- 
Ogden  Road  Bridge 

10 

77 

8.4 

5.2-11.6 

Control  1,  Control  2 

7 

Blackfoot  River  at  Helmville 
Bridge 

20 

38 

4.8 

1. 5-8.1 

Control  1,  Control  2,  2,  3, 

8 

Blackfoot  River  at  Mcnture  Creek  10 

84 

9.3 

5.6-13.0 

Control  1,  Control  2 

9 

Blackfoot  River  below  Scotty 
Brown  Bridge 

30 

43 

6.2 

0.3-12.0 

Control  1,  Control  2 

10 

Blackfoot  River  at  Sperry  Grade 
fishing  access  site 

10 

73 

8.0 

4.3-11.6 

Control  1,  Control  2,  2,  3 

e 


Table  8.  Continued. 

No. 

Station  Location 

Percent 

Mortality 

Total 

Reproduction 

7-Dayl 

Average 

Reproduction 

951 

Confidence  Interval 

Sites 

Significantly 
Different  From 

11 

Blackfoot  River  at  Roundup 
Bar  Bridge 

0 

112 

11.2 

6.5-15.9 

None 

12 

Blackfoot  River  at  Ninemile 
Prairie 

0 

103 

10.3 

7.A-13.2 

Control  1,  Control  2 

13 

Blackfoot  River  at  Jdinsrud 
Park 

10 

79 

8.8 

A. 9-12. 6 

Control  1,  Control  2 

1^ 

Blackfoot  River  at  USGS  Gaging 
Station  near  Bonner 

0 

81 

8.1 

4.0-12.2 

Control  1,  Control  2 

00 


1 


Calculated  as  sum  of  daily  average  reproduction  per  live  adult. 


Table  9.  Summary  of  Blackfoot  River  Winter  Low  Flow  Bioassay  (February  10-17,  1989). 


No. 

Station  Location 

Percent 

Mortality 

Total 

Reproduction 

7-Dayl 

Average 

Reproducticn 

95Z 

Confidence  Interval 

Sites 

Significantly 
Different  From^ 

Control 

Control  Blackfoot  River  at 
Hogum  Creek  Bridge  Road 

0 

233 

23.3 

20.2-26.4 

9,  11,  Control  B 

NF 

North  Fork 

0 

213 

21.3 

20.1-22.5 

5,  7,  9,  11 

5 

Blackfoot  River  at  Dalton 
Mountain  Road  Bridge 

20 

312 

31.2 

29.2-33.2 

Control,  NF 

7 

Blackfoot  River  at  Helmville 
Bridge 

20 

231 

23.1 

24.6-33.3 

NF 

9 

Blackfoot  River  below  Scotty 
Brown  Bridge 

0 

305 

30.5 

29.0-32.0 

Control,  NF 
( 

11 

Blackfoot  River  at  Roundup 
Bar  Bridge 

0 

309 

30.9 

28.7-33i.l 

Control,  NF 

Control  A 

Control  +0.2  mg/1  EDTA 

10 

216 

22.5 

18.6-26.5 

Control  B 

Control  B 

Control  +2.0  mg/1  EDTA 

0 

117 

11.7 

9.2-14.2 

Control,  Control  A 

07A 

07  + 0.2  mg/1  EDTA 

20 

224 

26.7 

22.2-31.1 

— 

07B 

07  + 2.0  mg/1  EDTA 

30 

228 

30.3 

27.9-32.7 

— 

09A 

09  + 0.2  mg/1  EDTA 

0 

271 

27.1 

22.1-32.1 

— 

09B 

09  + 2.0  mg/1  EDTA 

10 

264 

29.3 

26.8-31.8 

— 

1 

2 


Calculated  as  sum  of  daily  average  reproduction  per  live  adult. 

Test  waters  spiked  with  EDTA  were  compared  cnly  to  other  waters  of  the  same  site. 
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Table  10.  Summary  of  Blackfoot  River  Spring  Runoff  Bioassay  (i^ril  21-28,  1989). 

r 

No. 

Station  Location 

(Z) 

Mortality 

Total 

Reproducticn 

7-DajA 

Average 

95Z 

Confidence  Interval 

Significantly 
Different  From 

Control  #1  North  Fork 

0 

331 

33.1 

30.8-35.4 

2,  6,  7,  9 

Ccntrol  tZ  North  Fork 

2o2 

296 

34.8 

33.1-36.4 

2,  7.  9 

1 

Blackfoot  River  below 
Meadow  Creek 

100 

— 

— 

— 

All 

2 

Blackfoot  River  at  Flecher 
Pass  Road  Bridge 

60 

172 

18.0 

16.7-19.4 

All 

3 

Blackfoot  River  at  Hogum 
Creek  Road  Bridge 

0 

356 

35.6 

33.9-37.3 

2,  7,  9 

4 

Blackfoot  River  between 
Landers  Fork  and  Lincoln 

0 

339 

33.9 

32.0-35.8 

2,  7,  9 

5 

Blackfoot  River  at  Daltcn 
Mountain  Road  Bridge 

0 

360 

36.0 

34.3-37.7 

2,  9 

6 

Blackfoot  River  at  Nevada- 
Ogden  Road  Bridge 

0 

380 

38.0 

36.4-39.6 

Control  1,  2 

7 

Blackfoot  River  at  Helmville 
Bridge 

0 

399 

39.9 

38.1-41.7 

Ccntrol  1,  Control  2, 
2-4 

8 

Blackfoot  River  at  Mcnture  Creek  0 

372 

37.2 

35.9-38.5 

2 

t 

9 

Blackfoot  River  below  Scotty 
Brown  Bridge 

0 

406 

40.6 

38.7-42.5 

Control  1,  Control  2, 
2-5 

11 

Blackfoot  River  at  Roundup 
Bar  Bridge 

0 

364 

36.4 

34.6-38.2 

2 

1 

14 

Blackfoot  River  at  USGS  Gaging 
Station  near  Benner 

0 

365 

36.5 

34.5-38.5 

2 

1 Calculated  as  sum  of  daily  average  reproduction  per  live  adult. 

2 Includes  cne  organism  unintentionally  destroyed  during  handling. 


5.4  Macroinvertebrate  Community  Structure 


The  Blackfoot  River  supported  a dynamic  benthic  community 
which  included  many  macroinvertebrate  species.  Insects 
predominated  in  terms  of  both  number  of  individuals  and  number  of 
taxa,  comprising  at  least  98  percent  of  the  macroinvertebrate  fauna 
at  each  site.  Of  the  130  taxa  identified  in  the  August  samples, 
120  were  insects  (Appendix  A) . Dipterans  accounted  for  47  taxa, 
including  30  genera  of  midges.  The  Blackfoot  River  was  rich  in 
caddisfly  species  and  31  taxa  were  identified  from  the  samples. 
Mayflies,  stoneflies  and  beetles  were  also  well  represented  with 
17,  13  and  8 taxa,  respectively.  Single  species  of  dragonflies, 
moths  (aquatic  catepillars)  and  water  boatmen  were  found.  The  raw 
data,  values  of  indices  used  to  characterize  macroinvertebrate 
collections,  and  descriptive  statistics  are  presented  in  Appendix 
B. 

Community  similarity 

The  Percent  Community  Similarity  (PCS)  coefficient  (Appendix 
C)  provided  a quantitative  comparison  of  faunal  composition  for 
each  possible  station  pairing.  PCS  values  ranged  from  86  percent 
(stations  4 versus  5)  to  less  than  10  percent  (station  1 versus 
most  others).  A single-linkage  cluster  analysis  (Figure  29) 
provided  a graphic  summary  of  these  data.  The  benthic  fauna  was 
quite  homogeneous  in  the  Blackfoot  River  downstream  from  its 
confluence  with  the  North  Fork.  Stations  8 through  14  (the  lower 
river)  formed  a distinct  cluster  of  stations  which  were  similar  at 
the  67  percent  level.  In  contrast,  only  stations  4 and  5 were 
grouped  among  upper  river  stations.  The  dissimilar  faunas  at 
stations  1 through  7 indicated  significant  habitat  and/or  water 
quality  differences  in  the  upper  Blackfoot  River. 

Quantitative  characterizations  of  the  insect  fauna  revealed 
few  differences  among  stations  in  the  lower  river  while  numerous 
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differences  were  indicated  among  upstream  stations  (Table  11)  • 
Statistical  analyses  of  these  data  are  presented  in  Appendix  D. 
The  rationale  for,  and  an  interpretation  of  each  index  are  as 
follows . 

Macro invertebrate  density 

Density  estimates,  although  imprecise,  can  be  a useful 
indicator  of  overall  environmental  condition.  Densities,  both  for 
individual  species  and  the  community  as  a whole,  exhibit  an  annual 
cycle  based  on  life  histories,  food  supply  and  stream  discharge. 
In  most  streams,  floods  and  scouring  are  major  factors  influencing 
macroinvertebrate  density  and  in  large  temperate  rivers,  maxima 
usually  occur  during  the  late  summer  and  autumn  (Hynes,  1970). 
Organic  enrichment  can  increase  macroinvertebrate  density  above 
background  levels  and  the  magnitude  of  the  increase  can  be  used  to 
gauge  the  significance  of  the  pollution.  Nutrient  enrichment 
usually  has  a similar,  but  more  diffuse  impact.  Total  density  may 
be  reduced  by  other  factors,  including  toxic  pollutants,  sediment 
deposition  and  unstable  substrates . 

The  Blackfoot  River  supported  a surprisingly  large  number  of 
insects  during  August,  1988.  For  all  stations  combined,  total 
macroinvertebrate  density  averaged  nearly  2,000  macroinvertebrates 
per  square  foot  sample  (22,000  per  square  meter).  Density 
estimates  ranged  from  approximately  240  to  5,000  organisms  per 
sample  (2,500  to  55,000  per  square  meter).  The  highest  density  was 
at  station  4 while  the  lowest  densities  were  at  stations  1 and  6, 
respectively  (Figure  30).  Densities  at  stations  9 and  7 were  also 
relatively  high,  exceeding  3,000  organisms  per  sample.  Among 
stations  in  the  upper  river,  the  number  of  organisms  collected  at 
station  4 was  significantly  higher  (P=0.05)  than  at  stations  1 and 
6.  Although  densities  ranged  from  approximately  1,000  to  3,500 
organisms  per  sample  among  stations  in  the  lower  river,  they  were 
not  statistically  different.  At  most  stations,  estimated  densities 
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were  between  1,000  and  2,000  macroinvertebrates  per  sample  (10,000 
to  20,000  per  square  meter)  and  were  similar  to  densities  in 
several  other  Montana  rivers  (Table  11).  .►  «»- 

Taxa  richness 

The  number  of  macroinvertebrate  species,  or  taxa  richness,  is 
probably  the  best  single  indicator  of  environmental  health  in  the 
Blackfoot  River.  It  is  a robust  measure  of  biological  integrity 
since  the  loss  of  the  most  sensitive  taxa  to  any  stress  will  affect 
taxa  richness.  Obviously,  reliable  comparisons  require  consistent 
taxonomy.  For  comparisons  between  studies  (Table  11),  it  is  often 
advantageous  to  use  the  number  of  mayfly,  stonefly  and  caddisfly 
taxa  (EPT  richness)  because  the  taxonomy  of  these  groups  tends  to 
be  relatively  uniform. 

With  the  exception  of  station  1,  taxa  richness  was  similar 
throughout  the  Blackfoot  River.  Values  in  the  30 's  and  40 's 
indicated  good  to  excellent  water  quality  at  stations  2 through  14 . 
Taxa  richness  (Figure  31)  and  EPT  richness  (Figure  32)  were 
significantly  lower  at  station  1 than  at  all  other  stations. 

Shannon  diversity 

Shannon  diversity  is  a widely  used  index  of  environmental 
condition.  It  was  originally  developed  as  a measure  of  organic 
pollution  but  does  respond  to  other  forms  of  environmental  stress. 
Values  above  three  are  considered  indicative  of  good  water  quality 
while  values  less  than  two  indicate  polluted  conditions  (Weber 
1973).  With  this  broad  empirical  scale  Shannon  diversity  is  not 
a reliable  indicator  of  slight  or  moderate  perturbations. 

Low  Shannon  diversity  values  clearly  indicated  environmental 
stress  at  three  stations  in  the  upper  river  (Figure  33).  Mean 
values  were  less  than  2.0  at  stations  1,  4 and  5.  Among  all  other 
stations,  diversity  values  ranged  from  3.1  to  3.9. 
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Biotic  index 


The  biotic  index  was  developed  to  detect  organic  pollution  and 
is  based  on  the  indicator  organism  approach  to  water  quality- 
assessment.  The  tolerance  values  assigned  to  some  Montana  taxa 
remain  speculative  (e.g.  Hydropsyche  occidentalis  ^ H.  cockerelli 
and  H-  tana? ) and  use  of  this  index  for  the  Blackfoot  River  is 
experimental.  The  index  is  on  a scale  of  0 to  10  with  higher 
values  indicating  more  polluted  conditions  . Hilsenhoff  ( 1987)  used 
seven  tategories  of  water  quality  ranging  from  excellent  (<3.5), 
very  good  (3.6  to  4.5),  good  (4.6  to  5.5),  fair  (5.6  to  6.5), 
fairly  poor  (6.6  to  7.5),  poor  (7.6  to  8.5),  to  very  poor  (>8.5). 

The  composite  biotic  index  for  the  Blackfoot  River  during 
August,  1988  indicated  very  good  water  quality  (mean  = 4.4). 
Values  were  lowest  at  stations  1 and  6 (Figure  34),  a strong 
indication  that  organic  pollution  was  not  present  at  these  sites. 
An  increase  in  organic  loading  was  indicated  at  station  4 (biotic 
index  5.5)  and  was  attributed  to  organic  matter  (seston) 
originating  from  the  numerous  side  channels  and  beaver  ponds  in 
this  stream  reach. 

Percent  relative  eibundance  (PRA)  of  the  numerically  dominant  teixon 

The  relative  abundance  of  the  numerically  dominant  taxon  was 
used  as  a simple  measure  of  equitability . The  conceptual  basis 
for  the  index  is  that  stressed  environments  will  have  communities 
dominated  by  a few  taxa.  The  empirical  scale  used  to  evaluate 
these  data  is  slightly  less  rigorous  than  that  developed  by  the 
U.S.EPA  (Plafkin  et  al . 1988).  For  this  evaluation,  PRAs  less  than 
30  percent  indicated  an  unstressed  community  while  abundances  from 
30  to  40  percent,  40  to  50  percent  and  greater  than  50  percent, 
respectively,  indicated  slight,  moderate  and  severe  environmental 
stress . 
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Using  these  criteria,  environmental  stress  was  indicated  at 
half  of  the  sites  investigated  (Figure  35).  The  most  numerous 
taxon  at  stations  1,  4 and  5,  respectively,  comprised  from  77  to 
65  percent  of  the  fauna.  These  data  were  significantly  higher  than 
relative  abundances  at  all  other  stations . Severe  environmental 
stress  was  indicated  at  these  three  stations.  Although  not 
statistically  significant,  slight  or  moderate  stress  was  indicated 
at  stations  6 and  7 and  slight  environmental  stress  may  have  been 
present  at  stations  3 and  9 . 

Percent  relative  abundance  of  filter-feeders 

The  relative  abundance  of  various  functional  feeding  groups 
(filterers,  scrapers,  shredders,  etc.)  can  provide  useful  insights 
into  energy  transfer,  organic  loading  and  toxic  conditions.  The 
importance  of  each  functional  group  varies  with  season.  During  the 
summer,  filterers  are  a major  component  (20  to  50%)  of  the  benthic 
fauna  in  most  large  rivers . Relative  abundances  greater  than  about 
50  percent  indicate  high  seston  levels  which  are  usually  associated 
with  organic /nutrient  enrichment  or  lake  outflows. 

For  all  stations  combined,  the  mean  relative  abundance  of 
filter  feeding  macroinvertebrates  was  37  percent.  They  comprised 
approximately  30  to  50  percent  of  the  fauna  in  the  lower  half  of 
the  river  (Figure  36).  Filterers  were  significantly  more  abundant 
at  stations  4,  5 and  7,  where  they  comprised  60  to  70  percent  of 
the  organisms,  than  at  all  other  stations.  Filter-feeders  were 
virtually  absent  from  station  1 and  comprised  less  than  10  percent 
of  the  fauna  at  station  6 . 

Ordinal  relative  abundance 

A single  number  summary  of  these  data  were  provided  by  the  EPT 
to  Chironomidae  (midge)  ratio.  In  general,  ratios  less  than  one 
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can  be  considered  indicative  of  environmental  stress.  For  the 
August,  1988  data,  EPT  to  Chironomidae  ratios  ranged  over  an  order 
of  magnitude,  from  1.2  (station  3)  to  13.8  (station  5).  The  EPT 
to  Chironomidae  ratio  was  significantly  higher  at  station  5 (Dalton 
Mountain  Road  Bridge)  than  at  stations  2,  3 and  4. 

Although  the  EPT/C  was  useful  for  statistical  and  preliminary 
analyses,  much  information  was  lost  by  this  simplification.  A 
graphic  evaluation  provided  a more  discriminating  view  of  changes 
in  ordinal  relative  abundance  over  the  length  of  the  Blackfoot 
River  (Figure  37).  In  the  lower  river,  the  distribution  of 
organisms  among  major  aquatic  insect  orders  was  fairly  consistent 
and  typical  of  healthy  river  environments.  Caddisflies  and 
dipterans  were  the  two  most  abundant  orders  at  stations  8 through 
14,  where  each  accounted  for  approximately  20  to  50  percent  of  the 
fauna.  Mayflies  where  the  next  most  abundant  group,  comprising 
roughly  20  percent,  while  beetles  and  stoneflies  accounted  for 
approximately  10  and  5 percent,  respectively.  Variation  and 
extremes  in  the  relative  abundance  of  these  groups  usually 
indicates  some  type  of  perturbation.  A relatively  severe  impact 
was  evident  at  station  1,  where  mayflies  were  absent,  caddisflies 
scarce,  and  stoneflies  (actually,  only  Zapada  cinctipes ) 
predominated.  Ordinal  composition  was  also  skewed  at  stations  4 
through  7,  although  the  causative  agents  were  different  among 
stations . 

Comparisons  with  1971  and  1972 

Comparisons  with  data  from  August  of  1971  and  1972  (Spence, 
1975),  indicated  that  macroinvertebrate  assemblages  in  the  upper 
river  (at  least  stations  1 through  6)  have  changed  very  little  in 
the  past  17  years.  Ordinal  relative  abundance  was  particularly 
similar  in  August,  1972  and  1988  (Figure  38).  The  same  pattern  was 
evident  in  1971,  although  mayflies  were  relatively  more  abundant 
at  stations  4 and  5.  Stream  discharge  was  considerable  greater  in 
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1971  than  during  either  1972  or  1988  and  may  have  been  an 
influencing  factor.  Total  macroinvertebrate  density  (Figure  39) 
and  EPT  richness  (Figure  40)  were  also  generally  comparable  between 
studies , 

Synopsis  of  the  benthic  fauna  and  environmental  conditions 
Blackf oot  River  below  Meadow  Creek  ( station  1 ) 

The  aquatic  environment  at  the  upper-most  station  was  severely 
degraded  and  conditions  toxic  to  most  aquatic  insects  were 
indicated.  With  the  exception  of  the  biotic  index,  which  is 
primarily  a measure  of  organic  pollution,  an  impact  was  indicated 
by  each  quantitative  assessment.  The  impoverished  insect  fauna 
was  clear  evidence  of  continued  heavy  metal  pollution  in  the 
headwaters.  Iron  hydroxide  deposits  smothered  substrates  and 
further  reduced  the  biological  integrity  at  this  site.  The  insect 
fauna  in  1988  was  virtually  identical  to  that  present  in  the  early 
1970s  (Spence  1975)  which  suggests  that  no  significant  change  in 
water  quality  has  occurred  during  this  period.  The  nemourid 
stonefly,  Zapada  cinctipes . was  the  only  abundant  insect  during 
both  surveys . 

Blackf oot  River  at  Flesher  Pass  Road  Bridge  (station  2) 

Although  the  more  subtle  effects  of  heavy  metal  pollution 
remained  at  station  2,  the  aquatic  environment  at  this  site  was 
much  healthier  than  at  station  1.  The  benthic  community  was 
diverse,  with  the  five  most  numerous  taxa  (Hydropsyche  probably  H. 
tana,  Zapada  cinctipes , Tvetenia  sp.  and  Baetls  tricaudatus) 
representing  five  different  insect  orders.  The  increase  in  the 
number  of  taxa  collected  between  stations  1 and  2 (20  to  48, 
respectively)  was  evidence  of  the  reduced  severity  of  metals- 
related  impacts.  As  noted  by  Spence  (1975),  the  overall 
environmental  condition  of  this  stream  reach  appeared  good. 
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Periodic  or  low-level,  chronic  metals-related  stress  was  indicated 
by  the  skewed  composition  of  the  insect  fauna.  In  particular,  the 
conspicuous  absence  of  mayflies  (aside  from  Baetis  tricaudatus ) and 
the  relatively  high  percentage  of  metal-tolerant  midges  (Tvetenia 
sp.,  Cricotopus  spp.,  Diamesa  sp.,  Rheocricotopus  sp.)  were  signs 
of  metal-related  impacts. 

Blackfoot  River  at  Hogum  Creek  Road  Bridge  (station  3) 

The  integrity  of  the  benthic  fauna  was  good  at  this  site  and 
the  only  impact  detected  was  caused  by  an  extensive  algal  growth. 
Nostoc  r a bluegreen  algae,  was  an  important  but  temporary  factor 
influencing  the  aquatic  community.  Near  the  Hogum  Creek  bridge, 
riffle  substrates  were  covered  with  Nostoc  colonies.  The  algae  was 
heavily  infested  by  midge  larvae  (Cricotopus  s.g.  Nostococladius 
which  were  the  most  abundant  insect  at  this  site.  Faunal 
composition  was  quite  different  at  station  3 compared  with  other 
stations.  In  addition  to  C-  Nostococladius , caddisflies 
(Hydropsyche  sp . and  Micrasema  sp.),  beetles  (Optioservus  spp.)  a 
mayfly  (fi.  tricaudatus ) and  a stonefly  ( Chloroperlinae ) were 
prominent  members  of  the  fauna. 

Blackfoot  River  above  and  below  Lincoln  (stations  4 and  5) 

Good  water  and  habitat  quality  were  indicated  at  these 
stations.  Organic  enrichment,  probably  originating  in  beaver 
ponds,  sloughs  and  side  channels,  had  a dramatic  influence  on  the 
aquatic  community  by  augmenting  the  food  supply.  Station  4 
supported  the  highest  macroinvertebrate  densities  encountered 
during  this  study.  About  75  percent  of  the  aquatic  insects  in  this 
reach  were  blackflies  ( Simulium  s.g.  Eusimulium)  . Several  of  the 
indices  used  in  this  study  detected  this  impact.  The  importance 
of  suspended  organics  in  this  river  reach  is  undoubtedly  seasonal. 
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Blackf oot  River  at  Nevada-Ogden  Road  Bridge  ( station  6 ) 


The  benthic  community  here  was  markedly  different  from 
upstream  locations.  The  heptageniid  mayfly,  Rhithrogena  sp.,  was 
the  most  abundant  of  51  taxa  collected  at  this  site.  The  midge, 
Micropsectra  sp.,  and  chloroperlid  stoneflies  were  the  next  most 
abundant  insects.  The  abundance  of  these  three  taxa,  along  with 
the  presence  of  numerous  other  taxa,  indicated  the  absence  of  water 
quality  problems  at  this  site.  The  relatively  low  density  of 
aquatic  macroinvertebrates  and  the  high  relative  abundance  of 
Rhithrogena  sp.  were  apparent  responses  to  the  prevalence  of  small 
stream  bottom  materials.  The  benthic  community  was  slightly  to 
moderately  impaired  by  sediment  deposition  and  generally  poor 
habitat  in  this  reach  of  the  Blackf oot  River. 

Blackf oot  River  at  Helmville  Bridge  ( station  7 ) 

The  habitat  and  fauna  at  this  site  were  unique  among  Blackfoot 
River  stations  and  appeared  to  be  influenced  by  several 
interrelated  factors . The  tremendous  surface  area  provided  by 
abundant  aquatic  vegetation  had  a major  influence  on  the  number 
and  type  of  aquatic  insects  at  this  site.  The  low  stream  gradient, 
riffle  substrates  packed  with  coarse  sand,  luxuriant  growths  of 
aquatic  vegetation,  and  relatively  high  water  temperature  (Peters 
and  Spoon  1989)  were  important  features  of  this  aquatic 
environment.  The  interactions  between  physical,  chemical  and 
biological  processes  in  this  river  reach  are  poorly  understood  and 
the  significance  attributed  to  any  single  feature  must  be 
speculative . 

The  extended  drought  (1985  to  1988)  may  have  been  the  catalyst 
for  shifts  in  the  biological  community  at  this  site.  Organisms 
adapted  to  cool  temperatures  (e.g.  many  stoneflies  and  salmonids) 
may  have  been  stressed  by  the  relatively  warm  water  temperatures 
during  the  summer.  In  addition,  the  channel  morphology  and  small 
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substrates  in  this  river  reach  appeared  to  favor  aquatic  plants. 
Consequently,  a relatively  minor  increase  in  the  nutrient  load, 
especially  during  periods  of  low  stream  flow  and  high  water 
temperature,  could  produce  the  extensive  growths  of  filamentous 
algae  (Cladophora  sp.)  present  during  the  summer  of  1988.  Higher 
streamflows  would  be  expected  to  retard  this  condition. 

Both  the  fauna  and  the  habitat  at  this  station  were  similar 
to  those  in  sections  of  the  upper  Clark  Fork  River.  The  dominant 
taxa  during  August  were  Hydropsyche  occidentalis  and  Simulium  (s.g. 
Psilozia) , both  of  which  are  filter-feeders.  Neither  species  was 
abundant  at  other  Blackfoot  River  stations  but  both  were  plentiful 
in  the  Clark  Fork  River  upstream  from  Milltown  Dam  (McGuire,  1987) . 
Other  taxa  found  in  the  upper  Clark  Fork  River,  such  as  Isogenoides 
sp.  and  Psuedocloeon  sp . , were  also  found  at  this  site  on  the 
Blackfoot  River.  In  the  Clark  Fork  River,  these  taxa  were 
associated  with  relatively  high  water  temperatures  and  elevated 
nutrient  levels.  Similar  conditions  were  indicated  in  this  reach 
of  the  Blackfoot  River. 

Blackfoot  River  downstream  of  the  North  Fork  (stations  8-14) 

The  aquatic  community  was  healthy  in  the  middle  and  lower 
Blackfoot  River  and  exhibited  no  indication  of  significant  water 
quality  or  habitat  degradation.  The  structure  of  the  benthic 
community  was  roughly  comparable  to  that  in  the  Bitterroot  and 
Missouri  rivers  (Table  12).  The  species  rich,  diverse  insect 
assemblage  included  many  pollution  sensitive  species. 

Composition  of  fauna  was  consistent  among  stations.  Baetis 
tricaudatus..  Hydropsyche  sp.  (prob.  h.  tana) , Simulium  (Eusimulium) 
spp.,  and  Micropsectra  sp.  were  numerically  dominant  at  each 
station  in  the  lower  river.  Large  insects  including  salmonflies. 


five  hydropsychid  caddisflies  were  common  throughout  the  lower 


calif ornica ) , three  species  of  perlid  stoneflies  and 
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river.  Based  on  28  samples  from  seven  different  riffles,  salmonfly 
density  in  riffles  habitats  of  the  lower  Blackfoot  River  exceeded 
200  per  square  meter  during  August,  1988.  They  appeared  most 
abundant.,  from  the  Roundup  Bar  Bridge  downstream  to  Johnsrud  Park. 
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Table  11. 


Station 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 


selected  indices  characterizing  mcroinvertehrate 
assemblages  m the  Blackfoot  River  during  August,  1988  (four  1.0 
square  foot  sarrples  at  each  station) . 


density 
Isq  ft 


238 

1869 

2016 

5154 

2087 

653 

3049 

1823 

3585 

2001 

1617 

982 

1243 

1411 


taxa 

richness 


12 

35 

39 
33 

32 

33 

36 

37 

34 
34 

40 

41 
43 
47 


Shannon 

diversity 


1.32 

3.71 

3.53 

1.73 

1.97 

3.13 

3.22 

3.63 

3.08 

3.56 

3.88 

3.91 

3.68 

3.87 


biotic 

index 


1.46 
4.03 
4.59 

5.47 

4.94 
2.43 
5.02 
4.81 
5.07 
4.87 
4.49 
4.41 
4.57 

4.95 


EPT 

richness 


5 

15 

19 

18 

17 

19 

19 

19 

17 

19 

22 

21 

22 

23 


%RA 

dominant 


77 

22 

31 

70 

65 

40 

40 

25 

33 

29 

24 

22 

23 

22 


%RA 

filtere.'^ 

1 

23 
1 1 
71 
69 
8 

63 

29 

43 

41 

47 

37 

34 

35 


mean 

standard  dev. 


1981 

1260 


35 

8 


3.2 

0.9 


4.4 

1.1 


18 

4 


37 

19 


o/ 

22 
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Table  12 . Approximate  values  of  indices  characterizing  aquatic  macro- 
invertebrate  communities  in  selected  Montana  rivers  during 
August, 


U) 


River 

Location 

Date 

Sample  type 
Reference  ■ 


Blackfoot  Rtver 


rr.  mouth  Johnsrud  Park  Hogum  Hogum 
1986-87  1988  1968  1972 

Hes*  sqft.Hes*  aq.fl.Hes*  tq.fl.Hes* 


Bitterroot  River 


Hamilton 

1986 

kick 


ClatkFork  River 


Mieaouri  River 


nr.  mouth  Deerbdge  Turah  b.Milttown  Dam  b,  Hauser  Dam  GreitFafts 


1986 

Hess 


1986-87 

Hess 


1988-87 

Hess 


1986-87 

Hess 


1982 

Hess 


1983 

Hess 


total  density  (#/m2) 
taxa  richness 

4000 

7000 

21-32 

13000 

43 

20000 

39 

17000 

36 

41 

9000 

11000 

34-37 

fVlCVJl 

14000 
15000 
25  -30 

jire  ana 

15000 

17000 

34-36 

14000  V 

16000 

36-43 

McGuire  83a 

16000 

20000 

30 

McGuire  83b 

18000 
23000 
30  to  45 

EPT  richness 

18-19 

22 

19 

21 

21 

16-17 

10-14 

18-19 

19-23 

10 

13-15 

Shannon  divererty 

3.3-3.9 

3.7 

3.5 

3.6 

4 

3.6 -3.7 

1.7-2.3 

3.7 -3.3 

3.4  -3.9 

2.7 

3.0 

biotc  index  (0-10) 

5.3 

4.6 

4.6 

- 

3.9 

5.3 

4.9 

4.7 

4.9 

. 

. 

STATION 


Fxgure  29.  Suigle-luikage  cluster  analysis  of  Percent  Comminity  Similarity 
coeffxcients  for  14  stations  on  the  Blackfoot  River  durino 
Auqust,  1988.  ^ "j 

PERCENT  COMMUNITY  SIMILARITY  COEFFICIFMT 
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Figure  30.  Mean  macroinvertebrate  density  (#  per  square  foot  sairple)  at  14 
stations  on  the  Blackfoot  River  during  August,  1988. 


Figure  31.  Mean  taxa  richness  (#  taxa  per  sanple)  at  14  locations  on  the 
Blackfoot  River  during  August,  1988. 
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Figure  32.  Mean  EPT  richness  (mayfly,  stonefly  and  caddisfly  taxa  per 

sample)  at  14  locations  on  the  Blackfoot  River  during  August, 
1988. 


Figure  33.  Mean  Shannon  diversity  at  14  stations  on  the  Blackfoot  River 
during  August,  1988. 
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Figure  34. 


Mean  biotic  index  values  at  14  stations 
during  August,  1988. 


on  the  Blackfoot  River 


Figure  35.  Mean  percent  relative  abundance  of  the  numerically  dominant 

mcroinvertebrate  taxDn  at  14  locations  on  the  Blackfoot  River 
during  August,  1988. 


97 


E 


Figure  36.  Mean  percent  relative  abundance  of  filter- feeding  - 

macroinvertebrates  at  14  locations  on  the  Blackfoot  River  during 
August,  1988. 


Figure  37 . Relative  abundance  of  aguatic  insect  orders  at  14  locations  in 
the  Blackfoot  River  during  August,  1988. 


9 beetles  S stoneflies  HI  maynies  21  caddisflies  □ dioterans  I 


station 


I 4^ 

i 
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Fxgure  38.  Relative  abundance  of  aquatic  insect  ordeirs  at  six  locations  in 
the  Blackfoot  River  during  August,  a)  1971  b)  1972  and  c)  1988. 


a)  1971 


I ^ beetles  S stoneflies  S mayflies  ES  caddisflips  □ dlacerats  i 

■ I 


b)  1972 
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Figiare 


3^.  Mean  macroinvertebrate  density  (#  per  square  foot  sample)  at 

seven  stations  on  the  BlacJcfoot  River  during  August,  1971,  1972 
and  1988. 


IPl 


Aug-7' 


Aug-72  □ Aug-08 


Figure  40.  Mean  EPT  richness  (mayfly,  stonefly  and  caddisfly  taxa  per 

sample)  at  six  locations  on  the  Blackfoot  River  during  August, 
1971  and  1988. 


I 

HI  Aug-71  □ Aug-83  j 
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5.5  Priority  Pollutant  Analyses 


Results  of  the  priority  pollutant  analyses  conducted  on  water 
samples  from  five  different  locations  on  the  Blackfoot  River  are 
included  in  Appendix  E.  The  analytical  results  were  reviewed  and 
compared  to  published  water  quality  criteria.  Due  to  the  lengthy 
list  of  compounds  analyzed,  individual  criteria  are  not  listed 
here.  The  reader  is  referred  to  the  U.S.  EPA  water  quality 
criteria  document  (U.S.  EPA,  1986)  for  specific  standards  and 
additional  information  on  the  compounds  analyzed. 

Of  the  more  than  120  organic  compounds  tested  for,  only  one 
was  measured  in  concentrations  above  the  analytical  detection 
limit.  This  compound  was  the  priority  pollutant  bis  (2- 
ethylhexyl)  phthalate  (DEHP).  It  was  found  in  concentrations 
ranging  up  to  5.2  ug/1.  Highest  concentrations  were  measured  at 
the  Helmville  and  Roundup  Bar  bridges  during  spring  runoff. 

DEHP  is  a phthalate  ester,  and  is  commonly  used  as  a 
plasticizer  (an  additive  that  gives  rigid  plastic  flexibility) . 
Its  migration  out  of  plastics  is  slow,  although  soluble  complexes 
may  aid  their  mobility.  The  water  quality  criteria  for  DEHP  are 
940  ug/1  (acute)  and  3 ug/1  (chronic).  Several  measurements  during 
runoff  conditions  in  April  1989  exceeded  the  chronic  criterion. 
EPA's  Denver  office  reports  that  it  is  common  in  the  environment 
and  could  have  resulted  from  sample  contamination  in  the  lab  or 
field.  There  is  no  known  source  of  phthalate  esters  in  the 
Blackfoot  River  and  as  such,  the  data  are  somewhat  suspect. 

The  analytical  results  for  priority  organic  pollutants  in  the 
Blackfoot  drainage  do  not  necessarily  rule  out  the  possibility  of 
intermittent  or  infrequent  problems  of  this  nature.  However,  they 
suggest  that  a serious  problem  from  organic  chemicals  does  not 
exist  and  confirm  that  pollutants  of  this  nature  were  not 
responsible  for  the  observed  chronic  toxicity  bioassay  results. 
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5.6  Streamflow  Trend  Analyses 


The  statistical  analysis  of  historic  streamflow  patterns  using 
the  Kendall  Tau  test  did  not  reveal  any  significant  long-term 
trends.  No  significant  increase  or  decrease  in  total  annual 
discharge  was  detected  in  the  49-year  period  of  record.  A weak 
declining  trend  (80%  confidence  level)  was  detected  for  spring 
streamflows,  which  was  defined  as  April,  May  and  June.  No 
significant  increasing  or  decreasing  trend  was  detedced  for  summer 
( July-September ) , fall  ( October-December ) or  winter  (January- 
March) . 

The  results  do  not  indicate  that  silvicultural  activities  are 
not  having  an  impact  on  the  Blackfoot  River.  Impacts  of 
clearcutting  may  be  more  localized  and  confined  to  the  immediate 
drainage  of  concern.  It  is  possible  that  natural  variability  of 
hydrologic  events  and  climatic  patterns  largely  overwhelm  our 
ability  to  detect  impacts  due  to  land  use  activities  on  a scale  as 
large  as  the  Blackfoot  River. 


CONCLUSIONS 


6 . 


Based  on  previous  discussions  of  monitoring  results,  the 
following  conclusions  can  be  made  about  water  quality  conditions 
and  pollutant  sources  in  the  Blackfoot  River  Basin  during  1988- 
1989  . 

Streamflows  in  1988-1989  and  Historical  Patterns 

The  1988-1989  monitoring  period  was  marked  by  large  variations 
in  streamflow,  thus  providing  a good  opportunity  to  document  water 
quality  characteristics  during  both  extreme  low  and  unusually  high 
streamflow.  The  above-normal  spring  runoff  of  1989  also  allowed 
us  to  examine  concentrations  of  suspended  sediment  and  other 
pollutants  during  the  first  major  flushing  flows  following  several 
years  of  extreme  drought. 

An  analysis  of  trends  in  total  Blackfoot  Basin  water  discharge 
and  timing  of  runoff  over  a 49-year  period  of  record  indicated  no 
significant  changes  resulting  from  extensive  timber  harvest  in  the 
drainage.  No  significant  upward  or  downward  trend  was  noted  for 
streamflows  during  summer,  fall,  or  winter  periods.  A weak  trend 
of  declining  spring  streamflows  was  indicated.  However,  long-term 
weather  patterns  could  have  had  an  influence. 

Basic  Water  Quality  Characteristics 

The  water  chemistry  of  the  Blackfoot  River  was  markedly 
influenced  by  inputs  of  mine  effluent  in  the  headwaters. 
Alkalinity  and  pH  were  depressed  for  some  2 0 river  miles  due  to 
the  effects  of  acid  mine  drainage.  Water  hardness  and 
concentrations  of  dissolved  minerals  were  elevated  for  more  than 
10  river  miles  due  to  the  dissolution  of  mineral  ions  by  the  acid 
discharges . 
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Inflows  of  limestone  groundwater  or  springs  below  Lincoln 
increased  the  potential  fertility  of  the  Blackfoot  River  and 
enhanced  its  buffering  capacity  against  changes  in  pH  and  the 
effects  of  metals. 

Water  hardness  and  other  variables  were  reduced  during  the 
high,  dilutional  flows  of  runoff,  leaving  resident  biota  more 
susceptible  to  toxic  effects  of  metals  from  headwaters  sources. 

The  middle  and  lower  Blackfoot  River  had  moderate  levels  of 
dissolved  minerals,  alkalinity  and  water  harrdness,  which  were 
generally  comparable  to  other  west  slope  streams.  These  variables 
have  an  influence  on  a river's  ability  to  support  aquatic  life. 
By  comparison  to  productive  east  slope  fisheries  such  as  the 
Madison  or  Beaverhead  rivers,  the  Blackfoot  River  is  probably 
somewhat  limited  in  its  ability  to  support  high  densities  of  fish 
due  to  its  basic  water  chemistry. 

Suspended  Sediment  and  Turbidity 

Concentrations  of  suspended  sediment  and  turbidity  in  the 
Blackfoot  River  were  minimal  during  low  streamflows  and  no 
significant  sources  or  problems  were  indicated. 

Most  of  the  total  sediment  discharge  in  the  basin  occurred 
during  a relatively  brief  spring  runoff  period.  Landers  Fork, 
Nevada  Creek,  and  the  North  Fork  appeared  to  be  the  largest  sources 
of  sediment  discharge  to  the  Blackfoot  River.  Nevada  Creek 
discharged  the  bulk  of  its  sediment  load  early  in  the  spring  runoff 
period  and  had  a major  influence  on  suspended  sediment 
concentrations  downstream  in  the  Blackfoot  River.  Landers  Fork  and 
the  North  Fork  discharged  the  most  sediment  during  peak  snowmelt 
later  in  the  runoff  period.  Sediment  discharged  from  the  North 
Fork  in  1989  may  have  been  heightened  by  the  1988  Canyon  Creek  fire 


which  burned  much  of  the  North  Fork  watershed.  Due  to  its  location 
in  the  headwaters  area,  Landers  Fork  degraded  more  miles  of  the 
Blackfoot  River  with  elevated  sediment  concentrations  than  the 
other  tributaries . 

Longer-term  monitoring  data  suggested  that  suspended  sediment 
concentrations  in  the  Blackfoot  River  during  spring  1989  were 
higher  and  elevated  for  a longer  period  than  during  any  of  the  past 
five  years . This  information  supports  the  hypothesis  that  fine 
sediments  may  have  accumulated  in  the  river  during  the  recent 
drought  years . 

Heavy  Metals 

Metals  from  historic  mining  activities  in  the  Blackfoot  River 
headwaters  were  clearly  the  most  acute  water  guality  problem  in  the 
watershed. 

Water  column  concentrations  of  heavy  metals  were  highest 
during  the  first  part  of  spring  runoff  and  the  zone  of  effect  was 
extended  downstream  during  runoff,  indicating  that  nonpoint  sources 
(e.g.  streamside  and  stream  channel  tailings  material,  precipitated 
metal  salts)  may  be  more  important  overall  than  point  sources  (e.g. 
Mike  Horse  adit  discharge).  The  threat  of  metals  to  aquatic  life 
was  exacerbated  during  runoff  conditions  due  to  reduced  water 
hardness  and  its  effect  on  metals  toxicity. 

At  least  10  to  12  miles  of  the  upper  Blackfoot  River 
periodically  experience  potentially  damaging  water  column 
concentrations  of  heavy  metals.  Concentrations  of  copper,  lead, 
and  cadmium  exceeded  aquatic  life  toxicity  criteria  levels  in  the 
upper  five  to  seven  miles  of  the  Blackfoot  River  during  spring 
runoff.  Zinc  was  a more  widespread  and  persistent  problem. 
Instream  zinc  concentrations  exceeded  toxicity  criteria  values  in 
the  upper  10-12  miles  of  the  river  during  higher  flows  and  up  to 


five  miles  of  the  river  during  low  flows. 


During  the  1989  runoff  period,  water  column  metals 
concentrations  were  elevated  and  detectable  throughout  the  length 
of  the  river,  although  concentrations  in  most  of  the  river  were 
well  below  the  applicable  criteria.  Water  column  metals 
concentrations  did  not  appear  to  be  a serious  problem  below  the 
Hogum  Creek  road  bridge . 

Instream  metals  concentrations  in  1988-1989  were  generally 
within  the  ranges  of  concentrations  reported  for  1968-1973. 

Algal  Nutrients 

Nutrient  concentrations  in  the  Blackfoot  River  were  generally 
low,  except  during  runoff  conditions  when  nonpoint  source  inputs 
of  nutrients  were  evident. 

Nevada  Creek  was  a readily  apparent  source  of  bioavailable 
phosphorus  during  runoff.  Its  discharge  increased  downstream 
Blackfoot  River  concentrations  to  above  levels  which  would  be 
expected  to  limit  development  of  nuisance  algal  growths.  The 
presence  of  noxious  densities  of  filamentous  green  algae  in  the 
Blackfoot  River  from  the  Nevada  Creek  confluence  nearly  to  the 
North  Fork  may  have  been  influenced  by  nutrient  loading  from  the 
Nevada  Creek  watershed.  Nutrient  concentrations  in  Nevada  Creek 
during  May  1989  were  well  above  those  in  all  other  monitored 
Blackfoot  River  tributaries . 

Elevated  concentrations  of  ammonia-nitrogen  in  the  Blackfoot 
River  downstream  of  Nevada  Creek  during  April  1989  pointed  to  the 
presence  of  agricultural  or  feedlot  runoff.  Sustained  downstream 
ammonia  concentrations  indicated  the  presence  of  more  than  one 
source . 
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Landers  Fork,  the  North  Fork,  and  Elk  and  Union  creeks 
contained  high  total  phosphorus  concentrations  during  high  flows, 
relative  to  other  tributaries.  Phosphorus  concentrations  in  these 
tributaries  were  believed  to  be  primarily  attributable  to  elevated 
sediment  concentrations . 

Landers  Fork,  Chamberlain  Creek  and  Elk  Creek  had  somewhat 
elevated  nitrogen  concentrations,  suggesting  moderate  nonpoint 
source  pollution  problems . 

Overall,  the  Blackfoot  River  was  relatively  nutrient-poor  when 
compared  to  other  Clark  Fork  Basin  streams  and  various  east  slope 
rivers.  Low  nutrient  concentrations  in  much  of  the  river  may  limit 
its  inherent  fertility  with  respect  to  fish  production. 
Conversely,  its  nutrient-poor  status  undoubtedly  contributes  to  its 
water  clarity,  relatively  algae-free  stream  bottom,  and  overall 
esthetic  appeal  relative  to  many  other  rivers . 

Chronic  Toxicity  Bioassays 

Toxicity  in  the  upper  reaches  of  the  Blackfoot  River  (Meadow 
Creek  to  Flesher  Pass  Road)  was  conclusive  and  was  supported  by 
water  quality  data  demonstrating  concentrations  of  copper,  zinc, 
cadmium  and  lead  which  exceeded  criteria  for  the  protection  of 
aquatic  life.  The  extent  of  toxicity  may  be  farther  downstream 
during  high  flows  than  was  observed  in  these  bioassays.  The  cause 
of  toxicity  was  probably  mine  drainage  from  the  Mike  Horse  Mine 
area  and/or  the  Carbonate  Mine  along  Highway  200. 

Toxic  effects  (increased  mortality  and/or  depressed 
reproduction)  occurred  in  waters  collected  from  the  middle  reaches 
of  the  river  (approximately  sites  5 through  10)  in  two  of  the  three 
bioassays  (low  flow  bioassays).  Because  water  quality  testing  did 
not  identify  toxicants,  it  could  be  that  the  "toxicity"  was  not 
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real  but  was  related  to  other  factors  (inappropriate  control; 
contamination;  an  unidentified  toxicant;  acclimation  problems 
between  control  and  mainstem) . The  pattern  of  toxicity  (good 
relationship  between  mortality  and  poor  reproduction;  consistency 
between  bioassays;  steadily  decreasing  reproduction  in  a downstream 
direction)  suggest  that  the  toxicity  was  real.  The  failure  to 
identify  the  presence  of  the  most  suspect  toxicants  (ammonia,  heavy 
metals,  other  priority  pollutants)  suggest  the  toxicity  was  not 
real.  Perhaps  the  toxicity  was  real  and  the  cause  remains 
unidentified . 

Macroinvertebrate  Community  Stmcture 

The  aquatic  insect  community  in  the  Blackfoot  River  during 
August  1988  was  a good  indicator  of  biological  integrity  and  water 
quality  conditions. 

From  the  headwaters  downstream  to  the  Flesher  Pass  road,  heavy 
metals  pollution  was  the  overwhelming  problem  and  the 
macroinvertebrate  community  exhibited  numerous  indications  of 
metals-related  stress . The  benthic  community  in  the  upper 
Blackfoot  was  virtually  unchanged  from  that  described  in  the  early 
1970s. 

Community  structure  in  the  middle  Blackfoot  River,  from  Hogum 
Creek  to  the  Helmville  Bridge,  indicated  generally  good  water 
quality.  However,  reduced  biological  integrity  pointed  to  a 
combination  of  subtle  environmental  stresses  . The  most  discernible 
impacts  were  from,  slight  to  moderate  levels  of  organic  and/or 
nutrient  enrichment.  In  addition,  habitat  degradation  associated 
with  sediment  deposition  was ..  suggested  at  two  locations.  Other 
drought-related  factors,  including  reduced  habitat  availability  due 
to  low  steamflows,  elevated  summer  water  temperatures,  enhanced 
growth  of  aquatic  vegetation,  and  reduced  bedload  transport  and 
scouring  may  have  influenced  the  reduced  biological  integrity  found 


in  the  middle  river.  Changes  in  benthic  community  abundance, 
taxonomic  composition  and  the  relative  abundance  of  functional 
groups  were  apparent  when  compared  to  early  1970 's  conditions. 

The  macroinvertebrate  community  in  the  lower  Blackfoot  River 
below  the  North  Fork  appeared  to  be  entirely  healthy  and  no 
significant  water  quality  or  habitat  degradation  was  evident. 

Priority  Pollutant  Analyses 

Of  more  than  120  toxic  organic  compounds  which  were  tested 
for,  only  one  was  present  in  the  Blackfoot  River  in  concentrations 
above  the  limit  of  analytical  detection. 

The  compound  was  a phthalate  ester  which  is  common  in  the 
environment  and  whose  presence  in  the  samples  may  have  resulted 
from  contamination  in  the  field  or  in  the  lab. 

Phthalate  concentrations  were  below  human  health  standards  but 
slightly  exceeded  the  chronic  toxicity  criterion  for  freshwater 
aquatic  life  at  some  locations  during  spring  runoff.  However,  as 
suggested,  the  results  may  not  be  valid. 
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Synopsis 


Our  1988-1989  stream  monitoring  in  the  Blackfoot  River  Basin 
provided  answers  to  many  water  quality-related  questions  about  the 
river  system.  The  results  have  improved  our  understanding  of  the 
extent  and  severity  of  pollution  problems  in  the  Blackfoot  Basin. 
While  suspected  problems  were  confirmed  and  new  ones  identified, 
the  overall  synopsis,  at  least  on  the  surface,  appears  optimistic: 

1)  While  several  miles  of  the  Blackfoot ' s headwaters  remain 
seriously  polluted,  water  quality  conditions  and  the 
benthic  community  appear  to  be  much  the  same  as  in  the 
early  1970s. 

2)  Water  quality  problems  in  the  middle  reaches  of  the  river 
were  relatively  subtle  and  resulted  from  moderate 
nonpoint  source  pollution  which  may  have  been  exacerbated 
by  a prolonged  drought. 

3)  The  lower  river  below  the  North  Fork  was  generally  in 
excellent  condition  relative  to  water  quality  and 
biological  health. 

Why,  then,  has  the  river's  aquatic  community,  and  especially 
its  fishery,  declined  from  its  former  status?  Perhaps  the  real 
issue  has  eluded  our  best  efforts.  Just  as  stress  or  an  unhealthy 
lifestyle  can  sap  the  vitality  of  an  otherwise  health  human  being 
and  a diagnosis  cannot  be  made,  it  is  possible  that  a combination 
of  nearly  undetectable  chronic  stresses  are  taking  their  toll  on 
the  Blackfoot  River.  Aquatic  ecosystems  are  exceedingly  complex 
and  the  cumulative  effects  of  many  seemingly  minor  actions  may 
result  in  serious  complications  over  time.  As  an  example.  Figure 
41  demonstrates  some  possible  effects  of  watershed  alterations  and 
the  interrelatedness  of  water  quality  variables. 

Quite  likely,  the  recent  drought  years  have  magnified  the 
river's  response  to  the  myriad  of  potential  stresses  in  the 
watershed  through  a diminished  ability  to  metabolize  or  flush 
pollutants.  Granted,  problems  have  not  only  become  apparent  during 
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the  drought,  but  things  appear  to  have  gotten  worse.  This  suggests 
that  the  Blackfoot  River  may  be  approaching  a threshold  level  of 
stress.  While  the  situation  will  likely  improve  with  the  years  of 
higher  streamflows  that  are  sure  to  come,  the  real  problems  will 
not  have  been  resolved. 

In  our  minds,  the  biggest  question  which  remains  unanswered 
is  that  of  the  effects  of  deposited  sediments  in  the  Blackfoot 
watershed.  Our  study  did  not  address  this  issue,  nor  have  other 
investigations  to  date  thoroughly  explored  it.  Gradual  increases 
in  sediment  delivery  or  deposition  rates  either  in  tributaries  or 
the  mainstem,  can  have  serious  consequences  over  time.  Expected 
effects  include  decreased  reproductive  rates  for  trout,  increasing 
water  temperatures,  reduced  habitat  quality  and  decreased 
availability  of  food.  All  the  while,  water  quality  may  remain 
relatively  high.  Future  monitoring  efforts  should  concentrate  in 
the  area  of  habitat  quality,  sediment  deposition  rates,  substrate 
composition  and  embeddedness . 


Ill 


ecological 
impact  of 
human-induced 
alterations 


1.  energy  source 

• type,  amount,  and 
particle  size  of  organic 
material  entering  a 
stream  from  the 
riparian  zone  versus 
primary  production  in 
the  stream 

• seasonal  pattern  of 
available  energy 


2.  water  quality 

• temperature 

• turbidity 

• dissolved  oxygen 

• nutrients  (primarily 
nitrogen  and 
phosphorus 

• organic  and  inorganic 
chemicals,  natural  and 
synthetic 

• heavy  metals  and  toxic 
substances 

• pH 


3.  habitat  quality 

• substrate  type 

• water  depth  and 
current  velocity 

• spawning,  nursery,  and 
hiding  places 

• diversity  (pools, 
riffles,  woody  debris) 


4.  flow  regime 

• water  volume 

• temporal  distribution  of 
floods  and  low  flows 


5.  biotic  Interactions 

• competition 

• predation 
• • disease 

• parasitism 


• decreased  coarse  particulate  organic  matter 

• increased  fine  particulate  organic  matter 

• increased  algal  production 


• expanded  temperature  extremes 

• increased  turbidity 

• altered  diurnal  cycle  of  dissolved  oxygen 
increased  nutrients  (especially  soluble  nitrogen 
and  phosphorus) 

• increased  suspended  solids 


• decreased  stability  of  substrate  and  banks  due 
to  erosion  and  sedimentation 

• more  uniform  water  depth 

• reduced  habitat  heterogeneity 

• decreased  channel  sinuosity 

• reduced  habitat  area  due  to  shortened  channel 

• decrease  instream  cover  and  riparian  vegetation 


• altered  flow  extremes  (both  magnitude  and 

frequency  of  high  and  low  flows) 

• increased  maximum  flow  velocity 

• decreased  minimum  flow  velocity 

• reduced  diversity  of  microhabitat  velocities 

• fewer  protected  sites 


• increased  frequency  of  diseased  fish 

• altered  primary  and  secondary  production 

• altered  trophic  structure 

• altered  decomposition  rates  and  timing 

• disruption  of  seasonal  rhythms 

• shifts  in  species  composition  and  relative 
abundances 

• shifts  in  invertebrate  functional  groups 
(increased  scrapers  and  decreased  shredders) 

• shifts  in  trophic  guilds  (increased  omnivores 
and  decreased  piscivores) 

• increased  frequency  of  fish  hybridization 


Figure  41.  Five  major  classes  of  environmental  factors  that  affect  aquatic 

biota.  Arrows  mdicate  the  Jcinds  of  effects  that  can  be  expected 
fron  human  activities,  in  this  case  the  alteration  of  headwater 
streams,  excluding  small  inpoundments  (modified  from  Karr  et  al. 
1983,  in  Karr  et  al.  1986) 
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7 . RECOMMENDATIONS 

J 

The  following  are  measures  suggested  by  the  authors  as 
appropriate  to  further  our  understanding  of  the  Blackfoot  River 
ecosystem  and  to  address  known  or  suspected  sources  of  water 
II'  quality  and  fisheries  impairment: 


Eliminate  or  reduce  inputs  of  mine  effluent  and  runoff  from  mine 
spoils  in  headwaters  drainages : 


if 


Mining-related  impacts  are  clearly  the  most  acute  water 
quality  problems  in  the  Blackfoot  Basin.  Sources  such  as  the  Mike 
Horse,  Paymaster  and  Carbonate  mine  sites  cause  acute  or  chronic 
toxicity  and  restrict  fisheries  in  at  least  the  upper  eight  miles 
of  the  mainstem  of  the  Blackfoot  River  and  essentially  sterilize 
many  more  miles  of  tributary  streams.  Elevated  metals 
concentrations  in  fish  organs,  benthic  animals,  and  bottom 
sediments  persist  in  much  of  the  river  and  indicate  an  unhealthy 
environment  and  a source  of  stress  to  the  aquatic  community  which 
can  and  should  be  reduced.  The  MDHES  Water  Quality  Bureau  should 
provide  support,  assistance  and  guidance  to  sponsors  of  the  state 
RIT  grants  program  Blackfoot  mines  reclamation  projects  scheduled 
for  1990  to  insure  effective,  long-term  control  or  elimination  of 
mine  waste  inputs  to  the  river. 


Inventory /evaluate  tributary  sediment  sources  and  implement 
effective  erosion  control  measures: 

Sediment  loading  from  Nevada  Creek  has  been  shown  to  degrade 
water  quality  and  impair  beneficial  water  uses  in  many  miles  of  the 
Blackfoot  River.  Sediment  sources  to  Nevada  Creek  are  suspected 
to  be  largely  man-caused  due  to  the  intensive  land  and  water  use 
activities  in  the  watershed.  A physical  features  inventory  of  the 
Nevada  Creek  drainage  will  be  conducted  by  the  Water  Quality  Bureau 
in  the  fall  of  1990.  Significant  sediment  sources  should  be 
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considered  for  remediation  under  the  Bureau's  Section  319  Nonpoint 
Source  Pollution  Control  Program. 

Landers  Fork  and  North  Fork  appear  to  be  two  of  the  three 
largest  sources  of  sediment  loading  to  the  Blackfoot  River.  These 
streams  should  be  inventoried  to  determine  if  sediment  inputs  are 
largely  natural  or  are  aggravated  by  silvicultural  and  other  land 
use  activities.  Remediation  activities  should  be  considered  if 
practical.  At  a minimum,  land  use  planners  (USFS,  BLM,  etc)  should 
be  made  aware  of  existing  sediment  sources  and  sediment-related 
impacts  to  the  Blackfoot  ecosystem.  Existing  impacts  need  to  be 
thoroughly  considered  in  the  evaluation  of  cumulative  effects  from 
ongoing  silvicultural  and  road  building  activities  in  the  Blackfoot 
Basin . 

Nonpoint  sources  of  unnatural  sediment  production  in 
tributaries  such  as  Union,  Elk,  Monture,  and  Chamberlain  creeks 
should  be  identified  and  corrective  recommendations  developed. 
The  Bureau  recently  contracted  with  a private  party  to  conduct  a 
sediment  source  survey  of  the  Union  Creek  drainage.  This  study 
provides  a model  for  a suitable  assessment  approach. 

Evaluate  the  effects  of  current  sediment  delivery  rates  to  the 
aquatic  community  and  establish  instream  criteria: 

Substrate  composition  and  embeddedness  measurements  by  the 
Montana  Department  of  Fish,  Wildlife  and  Parks  should  be  continued 
in  representative  reaches  of  the  Blackfoot  River  and  its 
tributaries.  These  data,  when  compared  to  the  literature,  should 
define  the  current  level  of  impact  to  the  acfuatic  community  from 
fine  sediment  deposition.  Comparisons  should  be  made  of  reaches 
above  and  below  known  sediment  sources  and  in  steep  and  low 
gradient  segments  of  the  river.  The  goal  should  be  to  assess 
sediment  deposition  problems  and  sources,  and  to  develop  instream 
criteria  which  will  provide  the  needed  level  of  protection  for  the 
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fishery  and  associated  aquatic  life.  These  criteria  would  provide 
a basis  for  evaluating  potential  impacts  to  the  designated  B-1 
water  uses  from  proposed  development  activities . 

Evaluate  nutrient/algae  relationships  in  the  Blackfoot  River  and 
identify  and  control  nutrient  sources  in  the  Nevada  Creek  drainage 
if  needed: 

The  Blackfoot  River  from  Nevada  Creek  to  the  North  Fork 
supports  nuisance  levels  of  noxious  filamentous  algae.  Algal  mats 
also  appeared  to  act  as  sediment  traps  which  reduced  river 
substrate  quality.  The  relationship  between  those  localized  algae 
and  the  seasonally  elevated  nutrient  concentrations  in  this  reach 
of  river  needs  to  be  determined. 

Nevada  Creek  appeared  to  be  the  single  most  significant 
tributary  source  of  nutrient  loading  to  the  Blackfoot  River . It 
was  almost  certainly  responsible  for  the  elevated  nutrient 
concentrations  in  the  reach  of  the  Blackfoot  which  was  plagued  by 
algae.  If  reducing  nutrient  concentrations  can  be  expected  to 
limit  the  occurrence  of  algae,  nutrient  sources  to  Nevada  Creek 
should  be  identified  and  controlled. 

Confirm  or  disprove  the  apparent  chronic  toxicity  in  the  middle 
Blackfoot  River  and  identify  toxicants : 

The  authors  were  unable  to  determine  if  the  apparent  chronic 
toxicity  in  several  reaches  of  the  river  during  summer  1989  and 
winter  1990  was  real  because  toxicants  were  not  detected.  We 
recommend  that  toxicity  testing  ( Ceriodaphnia  or  other  bioassays) 
and  chemical  analyses  be  repeated  at  the  stations  in  question 
during  late  summer  1990.  A failure  to  confirm  or  refute  the 
results  of  the  earlier  tests  would  be  to  ignore  a potentially 
significant  problem. 
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Establish  a baseline  record  of  water  temperature  regimes  for  key 
reaches  of  the  Blackf oot  River  and  its  tributaries : 

One  potential  result  of  widespread  deforestation  and  increased 
sediment  delivery  rates  is  gradually  increasing  water  temperatures. 
Subtle  changes  in  water  temperature  regimes  can  have  devastating 
effects  on  cold  water  aquatic  ecosystems.  While  historical  water 
temperature  data  for  the  river  is  limited,  a detailed  record  of 
current  conditions  should  be  made  to  serve  as  a baseline  for  future 
comparison.  Continuous  recording  thermographs  could  be  installed 
at  various  locations  from  early  spring  through  the  fall  period. 
This  work  could  be  done  by  the  DFWP  or  under  contract  with  the  U.S. 
Geological  Survey. 

Reevaluate  the  macroinvertebrate  community  composition  in  the 
middle  reaches  of  the  Blackfoot  River  following  the  high 
streamflows  of  spring  1989: 

Macroinvertebrate  samples  were  collected  from  seven  locations 
in  the  middle  and  lower  reaches  of  the  Blackfoot  River  in  August 

1989.  Data  for  most  of  these  stations  from  August  1988  indicated 
reduced  biological  integrity  when  compared  to  records  for  the  early 
1970s.  Drought-related  factors  were  suspected  as  causing  the 
observed  macroinvertebrate  community  impairment.  The  1989  samples 
should  be  processed  and  the  data  evaluated  to  determine  if  the  high 
streamflows  of  1989  improved  biological  conditions  in  the  river. 
This  information  would  increase  our  understanding  of  possible 
drought  and  sediment-related  problems  in  the  river.  The  data  would 
also  allow  an  evaluation  of  the  effects  of  the  Canyon  Creek  fire 
and  increased  sediment  loading  from  the  North  Fork  on  the  Blackfoot 
River.  It  is  anticipated  that  the  Water  Quality  Bureau  will  be 
able  to  fund  this  relatively  inexpensive  project  in  the  summer  of 

1990. 
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Compile  economic  data  to  show  the  recreational  value  of  the 
Blackfoot  River: 

Some  of  this  information  was  developed  by  the  University  of 
Montana  Economics  Department  for  DFWP  (Duffield  et  al,  1987,  1988). 
It  could  be  expanded  as  needed  to  show  the  tradeoffs  to  other  uses 
of  resource  development  activities  in  the  Blackfoot  Basin.  The 
Blackfoot  River  is  one  of  the  most  heavily  floated  and  fished 
rivers  in  western  Montana.  Economic  data  would  provide  hard 
evidence  of  the  value  lost  if  we  fail  to  preserve  the  resource  and 
would  be  a convincing  argument  in  support  of  sound  resource 
management,  reclamation  and  study  grants,  and  government  funding. 

Promote  cooperation  between  researchers,  resource  managers,  private 
industry,  citizen's  groups  and  the  general  public: 

Communications  should  be  enhanced  between  all  parties  with 
interest  in  the  Blackfoot  River  Basin.  Information  should  be 
shared  and  resources  pooled  in  order  to  protect  the  river,  further 
define  its  problems  and  threats,  and  to  initiate  corrective 
measures . The  Big  Blackfoot  Chapter  of  Trout  Unlimited  has 
successfully  led  this  effort  in  the  past  and  should  be  encouraged 
to  continue  its  role  as  a grassroots  resource  management  committee. 


Carefully  monitor  new  land  use/resource  development  projects  in 
the  Blackfoot  Basin  for  potential  impacts  to  the  river: 


Baseline  monitoring  is  essential  to  establish  existing  water 
quality  conditions  prior  to  new  project  implementation.  Water 
quality  and  fisheries  problems  and  causes  need  to  be  identified  in 
advance  so  that  the  consequences  of  additive  stresses  can  be  fully 
evaluated.  Adequate  project-specific  water  quality  monitoring 
programs  should  be  an  integral  part  of  all  resource  extraction 
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activities.  Cumulative  effects  of  unrelated  projects  on  both 
public  and  private  lands  in  the  basin  need  to  be  better  assessed 
so  that  gradual  long-term  degradation  of  water  quality  and  fishery 
resources  can  be  prevented. 

Water  quality  and  fisheries  management  agencies  should  direct  more 
funding  and  effort  toward  preserving  existing  high  qnality 
watersheds : 

The  Blackfoot  River  situation  should  tell  us  that  we  cannot 
afford  to  take  our  healthy  aquatic  ecosystems  for  granted.  We  know 
that  such  waterbodies  are  susceptible  to  slow  degradation  over  time 
if  we  allow  it.  More  resources  need  to  be  allocated  to  documenting 
current  water  quality  conditions  and  fish  populations  in  our  best 
watersheds  so  that  nondegration  water  quality  statutes  can  be  more 
adequately  enforced  and  preventative  measures  can  be  taken  before 
problems  develop.  Our  inability  to  completely  resolve  questions 
today  about  the  Blackfoot  River's  health  stem  from  our  failure  to 
have  assembled  a thorough  body  of  scientific  information  in  the 
past . 

Continue  to  support  the  <ievelopment  of  the  Blackfoot  River  Basin 
Geographical  Information  System  (GIS)  and  water  quality  model  by 
the  U.S.  EPA  and  implement  its  use  in  all  resource  management 
planning  and  development  activities  in  the  basin: 

The  Blackfoot  GIS  system  is  being  developed  under  the  three- 
year,  three-state  assessment  of  the  Clark  Fork-Pend  Oreille  Basin 
authorized  under  Section  525  of  the  1987  Amendments  to  the  federal 
Clean  Water  Act.  It  is  the  first  river  basin-wide  application  of 
a GIS  as  a water  quality  management  tool.  The  system  will  include 
an  integral  water  quality  model  which  will  allow  predictions  of 
changes  in  water  quality  resulting  from  various  activities  in  the 
basin.  The  system  will  be  completed  in  1990.  Its  use  as  a 
planning  tool  should  be  widely  implemented  and  joint  funding  should 
be  secured  to  insure  its  continued  maintenance  and  operation. 
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Appendix  A. 


Aquatic  raacroinvcrtebrates  identified  in  August,  1988  samples  from 
the  Blackfoot  River,  Montana.  • - 


order family  geaus/species common  name 


EPHEMEROPTERA 

Siphlonuridae 

Bactidae 


Heptageniidae 


Ephemercllidae 


LeptophJebiidac 

Tricorythidae 


mayflies 

Amdctus  sp. 

Baccis  insignificans 
Bactis  tricaudatvs 
Psucdoclocon  sp. 

Cinygrnula  sp. 

Epcorus  aibcrtac 
Rbitbrogena  sp. 

AttcncHa  margarita 
Epbewcrdia  incnnisAtnfrequens 
Drundia  coloraJeasis 
Druadla  doddsi 
Drundia  graadis 
Scrracdla  tibialis 
Tiwpango  bccuba 
Paralcptopblebia  sp. 

Tricorytbodcs  mioucus 


DIPTERA 


Tlpulide 


Psych  odidae 

CeratopKjgoaidac 

Simuliidac 

Athcricidae 

Empididac 

Pelecorhynchidac 


true  flics 
crancflies 

Ancocha  sp. 

Dicraaota  sp. 

Hcxatoma  sp. 
unidentified  larva 

moth  flies 


Pcricowa  sp. 

Ceratopogoninac 

Simulium  spp. 

(s-g- 

(^■g- 

Atberix  paebpus 


biting  midges 

blackflics 

Psilozia ) 

Eusimulium) 

snipe  flics 

dance  flics 


Cbdifcra  sp. 
CJiaoccra  sp. 
Glutops  sp. 


Appendix  A. 


Aquatic  macroinvertebrates  identified  in  August,  1988  samples  from 
the  Blaekfoot  River,  Montana. 


order 


Dlf^TERA  (continued) 


family genus/spccies 


common  name 


Chironomidae 

Tanypodinae 

Diaracsinae 


Orthocladiinae 


ChiroDominac 

Chironomini 


Tanytarsini 


true  flies 
midges 

Thienemannimyia  gp. 

Pentaneura  sp. 

Diamesa  sp. 

Fagastia  sp 

Potthasda  Icngjmanus  gp. 

Pocthascia  gaeddi  gp. 

BriUia  sp. 

Cardiodadius  spp. 

Corynoneuni  sp 
Cricotopus  spp. 

C.  (Isodadius)  sp..  C.  (NosCoc- 
odadius)  sp.,  C.  (C.)  bidnecus, 
trandus  & trifasda  gps. 
EukicfTcridla  spp. 

E.  brehtni,  daripenois  gp. 
devoaica  gps. 

Lopesdadius  sp. 

Orthodadius  spp. 

O.  (Onto.)  dc(Evorthonbodadius.) 
Naaodadius  sp. 

Parapbacnodadius  spp. 

Rbeoen'eotopus  sp. 

Synortbodadius  sp. 

Thicacmannidia  sp. 

TveCenia  sp. 

Cryptoebironomus  sp. 

Dcmicryptocbiroaomus  sp. 

Microtcndipcs  sp. 

Phaenopscctra  sp. 

Poiypedilum  spp. 

Robadda  sp. 

Xcaoebiroaomus  sp. 

Cladotanytarsus  sp. 

Micropscctra  spp. 

Rheotaoytarsus  sp. 
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Aquatic  macroinvertebrates  identified  in  August,  1988  samples  from 
the  Blackfoot  River,  Montana. 


order 

family 

genus/species  common  name 

TRICHOPTERA 

• im'  ■ 

caddisflies 

Philopotamidae 

Wormaldia  sp. 

Psychomyiidac 

Psychomyia  sp. 

Polycentropidae 

Cryndlus  sp. 

Hydropsychidac 

ArcCopsyche  gmndis 
Farapsyebe  elsi's 
CheumaCopsychc  spp. 

Hydropsyebe  spp. 

H.  (Ccratopsycbc)  spp. 

H.  ( C.)  cockcrclli,  tana  and  oslari? 
H.  (Hydropsyebe)  spp. 

H.  (H.)  occidencalis 

Rhyacophilidac 

Rbyacopbila  spp. 
R.  angelica  sp. 

R.  becteai  gp. 

R.  brunaea  gp. 

R.  coloradeasis  gp. 
R.  iranda  gp. 

Glossosomatidae 

Agapetus  sp. 
Culopbla  sp 
Glossosoma  sp. 

Hydroptilidac 

Hydropdla  spp. 
Oebrotn'ebia  sp 
Leucotriebia  piccipes 
ZiicnaCncbia  aotosa 

Brachycentridae 

Bracbyccatnis  americanus 
BracbycenCrus  occidencalis 
Micrasewa  sp. 

Lepidostomaddae 

LepidosComa  sp. 

Limnepbilidac 

ApaCania  sp. 
Dicosmoecus  sp. 
Neopbytx  sp. 

Helicopsychidac 

Helicopsycbe  sp. 

Leptoccridae 

Ceraclea  sp. 
Oeceds  sp. 

COLEOPTERA 

Elmidac 

Optioscrvus  spp. 
Zaitzcvia  sp. 

ClepCc/mis  omata 
Hcteriianius  corpuhatus 
Laraavara 
Steachnis  sp. 

Narpus  coocolor 


beetles 
riffle  beetles 


Haliplidae 


Bryebius  sp. 


crawling  water  beetles 
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Aquatic  macroinvertebrates  identified  in  August,  1988  samples  from 
the  Blackfoot  River,  Montana. 


order 

PLECOPTERA 


LEPIDOPTERA 

HEMIPTERA 

ODONATA 

ANNELIDA 

MOLLUSCA 

Gastropoda 

Pclccypoda 


family genus/species 


common  name 


stoneflies 


Pcriidac 

Calincuria  califomica 

golden 

Claassenia  sabu/osa 

stoneflies 

Hesperopciia  padtlca 

" 

Fcrlodidae 

Caltus  sp. 

summer 

Isogcnoidcs  sp. 

brown 

Stu'ala  sp. 

M 

Chlloroperlidae 

Cbloropcriioac 

Nemouridae 

KaCbropcrJa  sp. 
Amphinemura  sp. 

Capniidae 

Zapada  cioedpes 
Capnia  gp. 

winter  stonefly 

Ptcronacidae 

Pteronarcella  badia 

Ptcroaarcys  califomica 

salmonfly 

Pyralidae 

Petrophila  sp. 

moths 

Corrixidae 

Sigara  altcrnaCa 

true  bugs 
water  boatmen 

Gomphidac 

Opbiogompbus  sp. 

dragonflies 

Enchytraediac 

Lumbricidae 

Lumbriculidac 

Tubificidae 

Lymnaciduc 

segmented  worms 
snails 

pood  snails 

Planorbidae 

Gyraulus  sp. 

Physidac 

AncyeJidae 

Fcirissia  sp. 

limjxtts 

Sphaeriidae 

fingernail  clams 

TURBEUJyUA 


flatworiDS 
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Blactcfoot  River  mac  rein  vertebrate  data 


for  August,  1988 


4'  • 


MACROINVERTEBRATE  DATA _j 

BLACKEOOf  RIVER  below  Meadow  Cr.  - STATION  1 - 8/10/88  j 


Taxon  1 

sampiell 

samplc2!  samples! 

sample4| 

SUM 

%RA' 

MEAN 

S.  D. 

1 — -j  1 

1 > 1 1 ! 

J 

COLEOPTERA  : ! 1 i i 

l%i  2; 

Optioservus  spp. 

01 

21 

21 

01 

4, 

0%; 

1.0 

1.2 

Zuitzevia  sp. 

' oi 

0| 

i! 

oj 

1 

0%l 

0.3 

03 

Heterlinaius  corpulcntus 

01 

11 

11 

oi 

2 

0%1 

0.5 

0.6 

1 i i ! 1 

DIPTERA  i ' 1 > 

15%' 

35 

ThicncmannicDYia  2P- 

L 

0 

0! 

0! 

U 

0% 

0.3 

03 

Fagasda  sp 

39 

23 

6l 

7l 

75 

8% 

Iks' 

15.6 

Coryaoncura  sp 

2 

0 

ol 

o! 

2 

0% 

0.5 

1.0 

Cricotopus  (C.)  trcmclus  gpi 

19 

4 

4 

31 

30 

3% 

7.5 

7.7 

EukicffericUa  spp. 

2 

2 

4 

15' 

23 

2% 

5.8 

6.2 

Dicrsnoca  sp. 

1 

0 

0 

o! 

1 

0% 

0.3 

03 

Simulium  sp. 

■■  1 

01 

0 

1 

3i 

3 

0% 

1.0 

1.4 

Cbdifcra  sp. 

2 

2 

0 

ll 

5 

1% 

1.3 

1.0 

Ccratopozoaiaac 

1 

1 

0 

01 

2 

0%' 

0.5 

0.6 

j 

I ! 

; 

: 11  t 

\ 1 : 

PLECOPTERA  1 1 

1 

83% 

1981 

Ampbinemura  sp 

0 

0 

1 

2! 

31  0% 

0.8 

1.0 

Zapada  doedpes 

128 

166 

291 

159' 

744 

78% 

186.0 

Chloropcriinac 

4 

14 

9i 

36 

4% 

9.0 

4.1 

Katbroperia  sp. 

1 

0 

ol 

01 

11  0% 

^ 

03 

Periodidae 

2 

0 

1 

^ 

61  1% 

131  13 

i 1 I 

: 1 
1 

\ 

1 

TRICHOPTERA 

— 

! 

1% 

3l 

ParapsYcbc  eJsis 

0 

01  0 

11 

11  0% 

031  03 

Lepidostoma  sp. 

1'  0|  1 

ol 

2|  0% 

0.5 

0.6 

Rbvacopbila  betteai  go. 

3 

2 

1 

11 

71  1% 

1.8 

1.0 

< i 1 T I ^ I 

t 1 ^ J ^ 

^ 

TOTAL  ORGANISMS 

2111  2071  328 

2041 

9491 

2381  60 

TAXA  RICHNESS 

14 

101  13 

lli 

20l 

12'  1.8 

SHAN.  DIVERSITY 

1.92 

1.16|  0.83 

1371 

138 

1 

1321  0.46 

BIOTIC  INDEX 

1 1.72i  1.281  1.17 

1.66| 

2.25 

1.46 

0.27 

EPT  RICHNESS 

1 61  31  61  61 

8 

1 51  1.5 

EPT  / CHIR. 

' 22.9 

5.93 

22.071  7.00! 

6.11 

' 93 

1 8.7 

% RA.  DOMINANT  ' 

! 61% 

80% 

1 89%1  78%1 

78% 

1 77% 

; 11.8% 

% RA.  HLTERERS 

i 0%|  0% 

1 0% 

2%i 

0% 

! 1%|  0.9% 

MACROINVERTEBRATE  DATA 


BLACKFOOT  RIVER  at  FIcahcr  Pass 

Rd.  Br. 

- STATION  2 

- 8/10/88 

Taxon 

'sampicl' 

samplcZ' 

samplc3'sample4l 

SUM  '%RA' 

iMEAN  ' 

S.  D. 

' ] t 1 1 II 

COLEOPTERA 

: 1 

i 

1 

00 

142. 

I OpdoscTVirs  spp. 

i 01 

0: 

1 

Oi 

1. 

0%i 

0.3 

03 

j Zaitzevia  sp. 

' 93' 

57! 

88' 

305 

543' 

7%' 

135.8' 

114.0 

1 Hctcriimnius  corpulcatus 

4: 

01 

9i 

0: 

131 

0%. 

3.3 

43 

1 Laraavara 

0: 

01 

1, 

0; 

1. 

0%, 

0_3 

03 

1 Narpus  coacolor 

1 01 

01 

5. 

3' 

8, 

0%i 

2.01 

2.4 

1 1 1 1 1 ! ! 1 

DIPTERA 

^ r 

1 

! 

' 

45%: 

840' 

anassociatcd  mid^  pupa 

j 01 

2! 

5i 

61 

13; 

0%, 

33. 

2.8 

Thicneinannitnvia  gp. 

' 31 

61 

01 

Ol 

9' 

0%' 

23' 

2.9 

Pentaneura  sp. 

1 O' 

0! 

1' 

O' 

1' 

0%! 

03' 

03 

Diamcsa  spp. 

■ 7o; 

2341 

58! 

43! 

405! 

5%. 

1013 

89.2 

Pagastia  sp 

; 4, 

23j 

3i 

li 

3i; 

0%; 

7.8, 

103 

Potthasda  gaedii 

i 171 

101 1 

35  i 

14i 

167' 

2%! 

41.8' 

40.6 

Cardiocladius  spp. 

’ 0! 

1! 

2! 

11 

41 

0%! 

1.0' 

0.8 

CoryooDcura  sp 

J 0. 

li 

Ol 

Ol 

li 

0%! 

03 

03 

Cncotopus  spp. 

841 

197, 

691 

601 

410i 

5%i 

1023. 

63.8 

EukicffcncUa  spp. 

' 161 



841 

35' 

192! 

3%t 

48.01 

293 

Tbkacmaaaidia  sp. 

: 01 

1; 

0! 

01 

1' 

0%i 

03' 

03 

Orthodadias  spp. 

1 oj 

5i 

61 

2} 

13’ 

0%: 

33' 

2.8 

Parapbaeoocladiua  sp. 

1 91 

181 

1, 

7: 

35 1 

0%, 

8.8, 

7.0 

Rbeoaicotopas  sp. 

' 173i 

2231 

241 

56' 

476i 

6%l 

119.01 

94.4 

Tvctenia  sp. 

m. 

1261 

5551 

1591 

9121 

12%: 

228.0' 

220.9 

PoiypcdUam  spp. 

i z 

1| 

0! 

0; 

3i 

0%i 

0.8 

1.0 

Rbeotanytarsas  sp. 

1 861 

1281 

341 

25  i 

2731 

4%i 

683. 

48.1 

Mkmpscara  spp. 

i 171 

17| 

01 

341 

681 

1%I 

17.01 

13.9 

Aatocha  sp. 

! 25: 

1261 

72! 

401 

2631 

4%; 

65.8 

44.7 

Hcxacotna  sp. 

! Oi 

li 

01 

Ol 

1, 

0%i 

03 

03 

1 131 

111 

5i 

381 

671 

1%' 

I6.81 

14.6 

Pericoaa  sp 

' 5' 

31 

- 01 

O' 

81 

0%I 

2.0' 

Z4 

Glatops  sp. 

: Ol 

2! 

01 

O! 

2l 

0%: 

03 

1.0 

Oiaocxia  sp. 

^ 0; 

li 

Oi 

Ol 

1, 

0%. 

03 

03 

Certatopogoamac 

Oi 

3i 

0, 

0' 

3, 

0%, 

0.8, 

13 

^ ^ L _ I ■ . 

EPHEMEROPTERA 

' 

9% 

176 

Bacds  tricaadatas 

1451 

173; 

216i 

166I 

7001 

9%i 

175.0. 

29.8 

Rbsdaogeaa  sp. 

1 Ol 

5i 

Ol 

01 

5i 

0%' 

131 

23 

' III'  1 • 

PLECOPTERA 

1 

1 — 

18%; 

330 

Qaasacaia  sabuJosa 

: 4i 

6i 

3l 

13; 

26i 

0%i 

63 

43 

Hespeiopcria  pmdBca 

i 3i 

21 

3' 

101 

181 

0%l 

43' 

3.7 

Capaxa  gp. 

! 3! 

1! 

01 

21 

6-' 

0%l 

131 

13 

Ampbiaemorm  sp.? 

: 15: 

3! 

5! 

28' 

0%. 

7.0! 

5.4 

Zapada  dactgfcs 

, 1911 

1891 

166, 

3981 

9441 

13%, 

236.01 

108.6 

Pcriodidac 

61 

91 

4l 

3' 

221 

0%i 

53i 

Z6 

CUoropcdinac 

' 60' 

69' 

4T 

103' 

273' 

4%' 

6831 

25.9 

Kaduvpaia  sp. 

oi 

Ol 

Ol 

1 

1 

0%: 

03 

03 

MACROINVERTEBRATE  DATA 

1 

BLACKFOOT  RIVER  at  Flcshcr  Pass 

Rd.  Br. 

- STATION  2 

8/10/88  1 

i 

TaxoQ 

: sampicl  samplc2' samplc3'  samplc4' 

SUM  ' 

%RA' 

MEAN  ' 

S.  D. 

; ' : , 

1 « * ; ! ! ^ ^ 

1 TRICHOPTERA 

i t 

i 

1 

' 

20%, 

382 

' Arctopsycbc  gmndis 

14' 

5! 

15' 

121 

46' 

1%' 

11.5^ 

43 

H.  (Ccratopsycbc)  spp.? 

' 327' 

248' 

230 

456 

1261' 

17%' 

315.3 

102.9 

Limncpbilidac 

i 25[ 

* 32: 

12, 

2, 

71, 

■ l%i 

17.8. 

13.4 

Micrasema  sp. 

111 

81 

31i 

O' 

50i 

12Ji 

13.2 

Wormaldia  sp. 

' 0' 

0! 

O' 

1' 

1' 

0%' 

03 

03 

Bracb  yccntnis  aaiencaaus 

i 22l 

31 

ii: 

72! 

1%: 

18.0' 

143 

Rbyacopbila  brunnca  gp. 

: 1. 

1, 

21  i 

2; 

25, 

0%, 

6Ji 

9.8 

Rbyacopbila  Iranda  gp. 

1 !■ 

01 

0i 

li 

2i 

0%' 

OJ’ 

0.6 

1 1 1 1 ' 1 ■ 

TOTAL  ORGANISMS 

, 15211 

21341 

1806i 

2015, 

7476, 

1869! 

269 

TAXA  RICHNESS 

' 32i 

40i 

33  i 

33' 

48i 

35' 

3.7 

SHAN.  DIVERSITY 

3.83’ 

4.05' 

3Jo: 

3.47' 

3.94' 

3.71 

0.28 

BIOTIC  INDEX 

4.081 

429! 

4.18! 

3.55  i 

4.02, 

4.03 

033 

EPT  RICHNESS 

15, 

15r 

131 

16i 

18i 

. 

15, 

13 

1 EPT  / CHIR. 

' 1.50' 

0.691 

0.85' 

2.68' 

• 1.18i 

1.4i 

0.9 

1 % RA^  DOMINANT 

' 21%! 

12%l 

31%; 

23%: 

17%; 

! 

22%: 

7.8% 

% R-A.  FILTERERS 

30%, 

20%  i 

16%: 

27%, 

23%: 

23%: 

6.6% 

1 ID's  bv  D.  McGuire  1 1 i ' ' 

BLACKFOOT  RIVER  a 

tHogo 

m Cr.  Rd.  Br. 

- STATION  3 

8/10/88 

■ 

Taxon 

sampicl  1 sampIcZ!  samplc3|  sampled! 

SUM 

i%RAl  MEAN 

i S.  D. 

1 

: ’ i ^ 

^ 1 : 

1 

COLEOPTERA  i 



i 

f 

i i 

i 23%;  473 

' 

Opdoscrvus  spp. 

199 

2951  1401  8221 

1456 

1 18%;  364.0 

311.9 

Zaitzevia  sp. 

46 

2^ 

)i  ! 

! 252^ 

329 

i 4% 

/ 82.3 

114.4 

CIcptdmis  omata 

0 

C 

>i  ( 

)i  ll 

1 

; 0% 

i 0.3 

03 

HeteHimnius  corpdentus 

33 

2 

i 2; 

40 

i 0%i  10.0 

15.3 

Laraavara 

0 

1 

1 01  Ol 

1 

1 0%!  03 

0.5 

Narpus  concolor  : 

< 

9 

6 

1 

1 48! 

64 

1%!  16.0 

21.6 

! i 

} ' 1 1 i ; 

1 - 1 ! 1 

DIPTERA  i i 

i 1 i 36%i  735: 

unassociatcd  midge  pupa  1 

5 

4 

1 221 

38 

0% 

1 93 

8.4 

Thiencmannimyia  gp.  ! 

5 

11 

33 

1 8' 

57  l%i  14.3 

12.7 

Pagastia  sp 

9i 

3 

1 13 

1 o; 

25 

0%l  6.3 

5.9 

Cricotopus  spp.  | 

141 

12!  46 

i 40; 

112 

1% 

i 28.0 

173 

Cricotopus  (NosCocodadius)\ 

2951 

463 

1 1008 

4601 

2226 

28% 

j 556.5 

311.1 

EuticfTeriella  spp.  ; 

30| 

21 

i 12 

16! 

79 

1% 

' 19.8 

7.8 

Parapbaenocladius  sp.  | 

ol 

1 

1 1 

0| 

2 

0% 

1 0.5 

0.6 

Rbeoen'eotopus  sp.  1 

01 

2 

0 

01 

2 

0% 

1 03' 

1.0 

Tve tenia  sp.  i 

16l 

29 

14 

16! 

75 

l%i  18.8  i 

6.9 

Polypcdilum  spp.  | 

( 

)! 

3 

r 0 

! 0! 

3 

0%;  0.8  ‘ 

13 

Rbeotanytarsus  sp.  | 

a 

0 

1 

! o! 

1 

0% 

03i 

03 

Micropsectra  spp.  | 

301 

26 

27 

167 

2% 

41.81 

28.2 

Antoeba  sp.  j 

6l 

2 

8 

ll 

17 

0%i  43! 

33 

Hexatoma  sp.  ! 

l[ 

0 

2!  0! 

3 

0% 

0.81 

1.0 

Ccrtatopogoninac  | 

5 

1 

6 

12i  Oi 

23. 

0% 

5.8. 

4.9 

Sim  u Hum  sp.  \ 

31 

53 

51  241 

85| 

1% 

2131 

23.2 

CbeJifera  sp.  ^ 

3l 

3 

4l  01 

lOl 

0% 

23l 

1.7 

Glutops  sp.  j 

31 

0 

10 

21 

15! 

0% 

3.8! 

43 

Pericoma  sp.  | 



3 

0 

19! 

0% 

4.81 

7.6 

1 1 

11  1 1 1 

EPHEMEROPTERA  i ^ 

1 

i 

12% 

244 1 

Baeds  insigniScaas  1 

Ol 

0 

2 

Ol 

2\ 

0% 

03 1 

1.0 

Baeds  tricaudatus  | 

197i 

163 

174 

208! 

742 

9%' 

1853: 

20.6 

Seiratclla  dbialis  1 

31 

1 

8 

61 

18l 

0% 

43! 

3.1 

DruneJla  grandis  ‘ 

11 

r 

12l 

24 

lOl 

57! 

1% 

143! 

6.6 

Heptageniidae  CsmalD  • 1 

27l 

181 

18 

i; 

64i 

l%j 

16.01 

10.9 

Paraleptopblebia  sp.  | 

15 

10 

60| 

8| 

1% 

23.31 

24.7 

— 1 1 

1 1 i 

1 

PLECOPTERA  i 1 

r 

I 

8%i 

160! 

CJaassenia  sabulosa  , 

4 

4 

8 

9l 

25 

0%| 

631 

2.6 

Hespcrvpcda  paciGca  \ 

8 

L 

9 

30 

lOi 

571 

l%j 

143 1 

103 

Zapada  cinedpes  1 

141 

16 

16 

401 

861 

l%i 

2131 

12.4 

Periididae  fsmain  ^ 

1 

3 

5 

0! 

9i 

0%i 

23| 

2.2 

Chloropcriinac  | 

108 

87 

2041 

62l 

461 

6%i 

11531 

62.1 

1 1 

1 1 1 

1 

MACROINVERTEBRATE  DATA ! 

BLACKFQOT  RIVER  atllognm  Cr.  Rd.  Br.  - STATION  3 - 8/10/88 


Taxon 

Isamplel!samplc2 

samplc3!sample4l 

SUM  l%RA 

MEAN 

S.  D. 

1 r 

1 

TRICHOPTERA  ; i 

; 

j 

20% 

394 

ArcCopsvcbc  graaJjs 

1 81 

3 

20 

41 

35  i 

0% 

8.8 

7.8 

H.  fCerdtopsycbc)  spp.? 

150> 

146 

214 

170' 

6801 

8% 

170.0 

31.2 

Apatanh  sp. 

i 

0 

0 

oi 

2| 

0% 

0.5 

1.0 

Micrasema  sp. 

! 108| 

61 

216 

435  i 

5% 

108.8 

75.8 

Neopbylx  sp. 

1 11 

4 

2 

01 

71 

0% 

1.8 

1.7 

LepiJostoma  sp. 

i 3i: 

40 

78 

22' 

171 ! 

2% 

42.8 

24.6 

Wonnaldia  sp. 

' 

1 

0 

o; 

li 

0% 

0.3 

0.5 

Bracbycentrvs  awcn'can  us 

i 2l 

9 

28 

ol 

^ 

0% 

9.8 

12.8 

Rbyacopbila  angeb'ta  sp. 

1 11 

0 

1 

01 

21 

0% 

0.5 

0.6 

Rhyacopbila  bruanca  gp. 

1 O' 

1 

4 

2' 

71 

0% 

1.8 

1.7 

Rbyacopbila  Iranda  gp. 

1 ol 

7 

12 

^ 

5ll 

1% 

12.8 

13.7 

Aeapctus  sp. 

79 

44!  2! 

145 1 

2% 

36.3 

33.3 

i 1 

1 1 1 

ANNELIDA  ' i " 

! ' 1 0% 

41 

Tubificidac 

T1 

1 _ 0.  _ 

1 

16 

o: 

17| 

0% 

4.3 

7.8 

1 1 

t i i 

MOLLUSCA  i ! 

i i ! 0%’ 

2 

Lymaaca  sp. 

1 o: 

0 

1 

61 

T 

0% 

1.8 

2.9 

1 _ 1 

1 ^ 

1 . 1 

! 

TOTAL  ORGANISMS 

1 14391 

1647 

2537 

24401 

80631 

2016 

554 

TAXA  RICHNESS 

1 38i 

42 

43 

32l 

50i 

39 

5.0 

SHAN.  DIVERSITY 

i 3.83! 

3.62 

3.43 

3231 

3.701 

3.53 

0.25 

BIOTIC  INDEX 

i 4.30  i 

4.62 

4.60 

4.841 

4.621 

4J9 

0.22 

EPT  RICHNESS 

1 191 

20 

21 

161 

231 

19 

2.2 

EPT  / CHIR. 

' 1.761 

1.17 

1.01 

0.98  j 

1.141 

1.2 

0.4 

% RjA  DOMINANT 

1 21%  I 

28% 

40% 

34%; 

28%  i 

31% 

8.2% 

% RA.  FILTERERS 

1 11%I 

13% 

ll%i 

8^ 

10%| 

11% 

2.0% 

ID'S  by  D.  McGuire  1 1 1 

1 1 1 ! 

MACROINVERTEBRATE  DATA 


BLACKFOOT  RIVER 

between 

Landers 

Fork 

A Lincoln  STAT.  4 

- 8/10/88 

— 

Taxon 

'samplcl:samplc2!samplc3' 

sampled! 

SUM  '%RA 

MEAN 

S.  D.  1 

COLEOPTERA 

; 

1 

; 

; 

0%i 

10, 

Optioscrvus  spp. 

i 16 

5, 

4i 

3! 

28i 

0%, 

7.0, 

6.1 

Zaitzcvia  sp. 

1 

11 

5' 

4' 

11' 

0%! 

2.8 

2.1 

: • , 1 

DIPTERA 

85%, 

4356 

nnassociatcd  mid^  pupa 

f 2 

221 

41 

Ol 

28! 

0%, 

7.0 

10.1 

Fagastia  sp 

32 

151 

51 

5! 

57! 

0%! 

143' 

12.7 

CardiocJadius  spp. 

14 

21 

r 

01 

17' 

0%l 

43  i 

6.6 

Cn'coCopas  spp. 

; 80 

521 

481 

26i 

206, 

1%I 

513 

22-2 

Eutieffericlla  spp. 

' 96 

301 

16i 

201 

1621 

l%i 

403 

373 

Onbodadius  spp. 

' 1 

18! 

12' 

6! 

37' 

0%! 

93! 

7.4 

ParaphaenocJadius  sp. 

i 8i 

121 

l! 

4, 

251 

0%, 

63' 

4.8 

Tvctcnia  sp. 

; 1601 

22! 

341 

26, 

242i 

1%, 

603, 

663 

Micropscctra  spp. 

i 2641 

1061 

1321 

3661 

8681 

4%, 

217.01 

121.0 

Hexatoma  sp. 

: 41 

2l 

31 

T. 

161 

0%l 

4.0, 

2-2 

Pericoma  sp. 

: 0i 

oi 

1| 

0, 

1 

0%; 

03 

03 

Ceratopogooinae 

! 01 

01 

01 

11 

11 

0%i 

03. 

03 

Simalinm  sp. 

i 90001 

33001 

20001 

14001 

157001 

76%l 

3925.0' 

3475 

CbcJifera  sp. 

: 11 

1! 

oi 

O' 

2! 

0%i 

03' 

0.6 

CUnoccra  sp. 

j 

41 

24i 

16i 

60i 

0%. 

15.0, 

82 

i 1 i 1 i i I .1 

EPHEMEROPTERA 

i i 

1 

( 

i 

1 

14%l 

707 

Bacds  insigpificans 

1 4l 

221 

01 

oi 

261 

0%i 

63 

103 

Bacds  tricaudatus 

1 672, 

402: 

5241 

482; 

2080  i 

10%, 

520.0 

1133 

Serratdla  dbialis 

; 241 

441 

141 

201 

1021 

0%, 

253. 

13.0 

Dnaella  cohradcasis 

' O' 

Ol 

0( 

2' 

2! 

0%; 

03 

1.0 

Dnwdla  doddsi 

12l 

66i 

34l 

361 

1481 

1%I 

37.01 

72  '> 

Caygmala 

1 321 

30i 

481 

70i 

180, 

1%, 

45.0, 

183 

Epcorus  aJbcrtae 

i 321 

1021 

301 

321 

1961 

1%, 

49.01 

353 

RJutbrogeaa  sp. 

' 81 

681 

141 

2' 

92' 

0%I 

23.0' 

30.4 

PaaJcptophJcbia  sp. 

: ol 

Ol 

01 

2l 

2! 

0%l 

03 

1.0 

— I ! !_  .1  1 . 

PLECOPTERA 

> 1 

! 

1 

t 

1%, 

41' 

Periidac  (small) 

O' 

01 

2' 

2; 

41 

0%' 

1.0' 

1.2 

Qaasscnia  sabulosa 

: i! 

ol 

01 

o: 

li 

0%, 

03 

03 

Hcspempeila  padEca 

; 16i 

01 

81 

0: 

241 

0%l 

6.0; 

7.7 

Zapada  dncdpes 

i 161 

01 

41 

01 

201 

0%, 

5.01 

7.6 

PerlodidaeCsmain 

' 3' 

20! 

41 

8' 

35! 

0%l 

8.8' 

7.8 

Coitus  sp. 

: 01 

01 

01 

5: 

5; 

0%i 

13! 

23 

PteroaarccJla  badia 

9i 

16i 

Oi 

Ol 

25i 

0%, 

63, 

7.8 

Cbkmpaiidac 

151 

201 

81 

71 

~5^ 

0%l 

123 1 

6.1 

'll'!  ! 1 1 

^ 1 

MACROINVERTEBRATE  DATA 

i 

BI-ACKFOOT  RIVER 

between 

Landers 

Fork  & 

Lincoln  STAT 

. 4 

- 8/10/88  1 



Taxon 

'sarnDlclisamDlc2'sample3'samplc4l 

SUM  %RA 

MEAN  • 

S.  D. 

- ^ i r ^ 

TRICHOPTERA 

j j 

1%, 

40, 

Aivtvpsvchc  zmndis 

i 16i 

5i 

9i 

6i 

36 1 

0%! 

9.0, 

5.0 

H.  (Ccmcopsycbc)  spp.? 

' 18' 

1' 

41 

4' 

27' 

0%i 

6.8' 

7.6 

Neopbylx  sp. 

; Oi 

0- 

Oi 

1 

1' 

0% 

0.3 

0.5 

Bracbycentrus  ocddcntalis 

1 1: 

12; 

5; 

10, 

■28, 

0%: 

7.0, 

5.0 

Rbyacopbila  angclita  sp. 

191 

81 

71 

5. 

391 

0%' 

9.8. 

6.3 

Rhyacopbila  brunaca  gp. 

1 ll 

01 

1! 

V. 

31 

0%l 

0.81 

03 

Rbyacopbila  Iranda  gp. 

1 8: 

li 

0; 

0 

9! 

0%, 

2.3 

3.9 

Agapctus  sp. 

i ll 

81 

li 

5l 

15  i 

0%, 

3.8, 

3.4 

Glossosoma  sp. 

1 ll 

Oi 

Oi 

Oi 

1, 

0%I 

03 1 

0.5 

i i 1 • I ' 

M01.I.USCA  • ! ! . -- 

Pbysa  so. 

1 01 

01 

01 

1, 

1: 

0%I 

Oi 

03 

i i i 1 ' '1 

OTHER  1 : ' ' ' ' ' ' 

Turbcllaria 

oi 

01 

21 

0, 

2: 

0%| 

03, 

1.0 

! i 1 1 ' ■ ' 

TOTAL  ORGANISMS 

i 10604i 

44171 

30091 

25851 

20615' 

51541 

3717 

TAXA  RICHNESS 

' 3<5! 

31' 

33' 

33' 

451 

1 

33 

2.1 

SHAN.  DIVERSITY 

1.08| 

1.7T 

1.871 

234, 

136, 

1.73: 

0.48 

BIOTIC  INDEX 

i 5.781 

5.401  . 

5371 

5341 

539i 

5.47, 

0.21 

EPT  RICHNESS 

1 21' 

161 

17' 

19' 

25'. 

18' 

2.2 

EPT/  CHIR 

' 1381 

1%; 

2.831 

1341 

1.92' 

t 

2-2 

0.8 

% RA.  DOMINANT 

; 85%: 

75%; 

66%  1 

54%: 

76%  1 

70%. 

13.0% 

1 % RA.  nLTERERS 

1 85%  1 

75%i 

67%  I 

55%l 

77%, 

I 

. 71%, 

12.8% 

MACROINVERTEBRATE  DATA 


BLACKFOOT  RIVER  at  Dalton  Mtn. 

Rd.  Br 

. 

STATION  5 

8/10/88 

Taxon 

sampicl 

sample2 

samplc3isaraple4 

SUM  ' 

%RA! 

MEAN  : 

S.  D. 

1 

! i 1 ! ! 

L i i ^ ^ ■ 

COLEOPTERA  i 

^ i 

l%\ 

26| 

Opdosetvus  spp. 

3 

40 

11 

12 

66! 

1%I 

16.51 

16.2 

Clepelmis  sp. 

1 

0 

0 

0 

E 

0%' 

0.3' 

0.5 

Zaitzevin  parvula 

0 

4 

7 

1 

12' 

0%: 

3.01 

3.2 

Brycbius  sp. 

0 

2 

14 

8 

24 1 

0%; 

6.0 1 

63 

» 1 ' 1 ' ■ 1 ' 

) 1 1 1 1 i 

DIPTERA 

76%  1 

1578' 

ThiencraannimYia  KP- 

0 

0 

Ol  1 

L 

0%! 

0.3; 

03 

Pag^stid  sp 

7 

1 

25 

9 

42; 

1%I 

10.5  i 

10.2 

Cardioclddius  spp. 

4 

0 

1 

2 

71 

0%i 

1.8! 

1.7 

Cricotopus  spp. 

2\  11 

32 

5 

50| 

1%: 

12.5! 

133 

Eukieffendld  spp. 

6 

0 

12 

4 

22; 

0%, 

5.5, 

5.0 

OrtbocIaJius  spp. 

4 

0 

0 

0 

4\ 

0%1 

1.0; 

2.0 

Parapbaeaocladius  sp. 

1 

0 

0 

01  11 

0%1 

031 

03 

RbeocricoCopus  sp. 

P 

0 

1 

0 

ll 

o%i 

0.3! 

03 

Tvctcaia  sp. 

lOj.  _ . 4 

18 

16 

48i 

i%i 

12.0i 

63 

Micropscctra  spp. 

1 

5 

7 

li  141 

0%. 

3.51 

3.0 

Antocba  sp. 

0 

0 

3 

4 

71 

0%1 

1.8i 

2.1 

Hcxatoma  sp. 

1 

0 

0 

3 

41 

0%1 

1.01 

1.4 

UwonJa  (7)  sp. 

0 

0 

1 

0 

_ li 

0%; 

0.3; 

03 

Glutops  sp. 

0 

7 

0 

11  81 

0%l 

2.01 

3.4 

Pericoma  sp. 

0 

0 

1 

0 

ll 

o%i 

03 1 

03 

Atberix  pacbypos 

r 

1 

3 

23 

281 

0%: 

7.0' 

10.7 

SimuJiunt  sp. 

2800 

1200 

262 

1800 

6062  ; 73%j 

15153i 

1065 

Cbdifera  sp. 

0 

3 

3 

2 

81 

0%l 

2.01 

1.4 

Chnoccra  sp. 

1 

0 

0 

0 

ll 

0%! 

03 1 

03 

1 ^ 

1 1 

! : 1 ; 

EPHEMEROPTERA 

_ 1 . _ 

P 

1 

13%| 

2741 

Baeds  iasigniBcaas 

14 

8 

5 

0 

271 

0%l 

6.81 

5.9 

Bacds  tncaudatus 

248 

177 

262 

88 

7751 

9%l 

193.81 

79.7 

Scrratdla  dbialis 

9 

36 

18 

21 

84| 

1%; 

21.0! 

11.2 

Druadla  grandis 

3 

12 

7 

0 

22| 

0%i 

53 1 

5.2 

Rhitbrogcna  sp. 

79 

40 

46 

20 

1851 

2%l 

4631 

24.5 

Tricorytbodes  minutus 

1 

0 

0 

0 

0%! 

03; 

03 

1 1 1 
1 1 1 

1 > 
' I 1 

PLECOPTERA  | 1 | 

— 

T 

6%| 

119| 

Claasscnia  sabu/osa 

1 

3 

1 

3 

81 

0%1 

2.01 

1.2 

HespcropcHa  paciBca 

4 

0 

3 

111 

0%l 

2.81 

1.9 

Zapada  cincdpes 

3 

0 

2 

0 

5l 

0%l 

13! 

13 

Skwala  paiadda 

0 

0 

— r 

2 

3l 

0%| 

0.81 

1.0 

PtcroaarxxUa  badia 

9 

6 

5 

9 

291 

0%1 

731 

2.1 

Ptcronarcys  califomica 

0 

0 

0 

1 

1' 

0%i 

03' 

03 

Cbloropcrdnae 

103 

104 

98 

112 

41^ 

5%1 

104.3  i 

5.8 

i 

! 1 

1 1 i 

MACROINVERTEBRATE  DATA 

BI^CKFOOT  RIVER  at  Dalton  Mtn.  Rd 

. Br. 

STATION 

5 

8/10/88 

Taxon 

sampicl 

saraplc2isamplc3jsarap!e4 

SU.M  '%RA' 

MEAN  1 

S.  D. 

1 1 i 

1 

1 . . 1 ■ 1 
1 ..  . _! I : - J 

TRICHOPTERA  1 I i ! 

4%: 

92, 

Afctopsvchc  spindis 

46 

61 1 

151 

75 

197i 

2%. 

49.31 

25.7 

ChcumatopsYcbe  spp. 

0 

oi 

0| 

2 

2i 

0%' 

0.5  i 

1.0 

H.  (Hydropsycbc)  spp.? 

14 

52l 

18! 

13 

97; 

1%; 

24.3' 

18.6 

Neopbylx  sp. 

0 

0| 

0| 

1 

H 

0%! 

0.3 1 

0.5 

Hydropdia  spp. 

J. 1 

0 

41 

2! 

0 

61 

0%; 

1.51 

1.9 

Ocbrotricbia  sp 

2 

0| 

21 

0 

4! 

0%! 

1.0' 

1.2 

Bm  ch  yccD  trus  sw  cncan  us 

5 

t 

4l 

9 

25l 

0%; 

6.3 1 

2.2 

BrachyceaCnjs  occidcn  talis 

M 

8! 

3 

16i 

0%' 

4.O1 

2.9 

Rbyacopbila  bnmaca  gp. 

0 

31 

Oi 

1 

41 

0%! 

1.01 

1.4 

Cywdlus  sp. 

0 

o: 

0' 

1 

L 

0%i 

0.31 

05 

Glossosoma  sp. 

3 

2! 

1 

101 

0%' 

2.5, 

1.3 

■ 

! 

1 

1 

1 

ANNELIDA 

1 

1 

1 

0%l 

H 

Lumbricidac 

Oi  31 

0! 

0 

^ 

0% 

0.8! 

15 

; 

^ ^ ^ : 

TOTAL  ORGANISMS 

3387 

18021 

9001 

2258 

83471 

1 

20871 

1034 

TAXA  RICHNESS 

31 

34l 

34l  48l 

321 

35 

SHAN.  DIVERSITY 

li7 

2.051 

3.211 

1.46 

1.801 

1.97! 

0.90 

BIOTIC  INDEX 

5A? 

4.991 

4.061 

5.29 

5.151 

1 

4.94 1 

0.62 

EPT  RICHNESS 

17 

151 

181 

181  241 

17! 

1.4 

EPT  / CHIR. 

15.57 

24.81' 

5.20! 

9.63 

10.161 

13.81 

85 

% RA.  DOMINANT 

83% 

67%1 

29%  i 

80%|  73%; 

65%  1 

24.6% 

% RA.  FILTERERS 

85% 

73%! 

34%; 

84%  1 n%\ 

L 

69%1 

23.9% 

id's  by  D.  McGuire 

Ill  11  1 

MACROINVERTEBRATE  DATA 


1 BLACKFOOT  RIVER 

at  Ncvada-Ogdcn  Rd. 

Br.  - 

STATION  6 

- 8/10/88 

. 

Taxon 

isample] 

!sample2 

fsample3l  sampled' 

SUM 

%RA'  MEAN 

i S.  D. 

1 ; 

1 

' : 

COLEOPTERA  ; i 

i 

1 ; 

7% 

45 

! 

Optioservus  spp. 

1 4Si 

26 

i 22 

1 46i 

142 

5% 

35.5 

1 13.4 

ZaiCzcvia  parvula 

' •; 

2 

i 12 

1 1' 

22 

1% 

5.5 

i 5.1 

Narpus  concolor 

1 lo: 

4 

1 0 

Ol 

14 

1% 

3.5;  4.7 

Brychius  sp. 

; 2 

1 

1 0 

Ol 

3 

0% 

0.8 

, 1.0 

1 1 

! 

i 1 

DIPTERA  ' 

i 

22% 

143 

unassociatcd  midge  pupa 

0 

0 

2 

0 

2 

0% 

0.5 

1.0 

Pagasda  sp 

; 1 

1 

Oi  0 

! ii 

2 

0% 

0.5 

1 0.6 

Fottbasda  gacddi  gp. 

1 11 

0(  0 

! Oi 

1 

0% 

0.3 

, 0.5 

Brillia  sp. 

: 1 

0|  O'  O' 

1 

0% 

0.3 

i 03 

Cncotopus  spp. 

i 3 

i 

Ol  Ol  111 

14 

1% 

3.5 

1 5.2 

EutiefTenella  spp. 

1 1 

1 

2|  31  11 

7 

0% 

1.8 

1 1.0 

Tbienewanaidia  sp. 

i 21 

1 

1 O'  Ol 

3 

0% 

0.8 

1.0 

Synortbodadius  sp. 

' 2 

1 

0!  01  1' 

3 

0% 

0.8!  1.0 

j 1 VClCIhd  sp. 

i 

2 

9, 

17 

1% 

43 

! 3.6 

1 Parapbacnodadius  sp. 

1 11 

Oi  01  0! 

1 

0% 

0.3 

' 03 

' Rbcotanytarsus  sp. 

1 4l 

1 

i 0 

2! 

7 

0% 

1.8i  1.7 

Micmpscctra  spp. 

: 20' 

38i  140 

157' 

355!  14% 

88.8 

69.7 

Antocba  sp. 

; oi 

Ol  1 

3i 

4 

0% 

1.0 

1.4 

Hcxatoma  sp. 

1 231 

lOi  21  41 

39 

1% 

9.8 

93 

Acbaix  pacbypus 

1 3 

1 

2 

O'  2' 

7l 

0%' 

1.8 

13 

Simdium  spp. 

1 64 

i 

I 

181  91  61 

97 

4% 

24.3 

27.0 

Cbdifcra  sp. 

; 7 

3l  Ol  ¥ 

12 

0% 

3.0 

2.9 

Glutops  sp. 

1 01 

01  1 

01 

11 

0% 

03 

03 

1 1 1 1 i i 1 

EPHEMEROPTERA  ; | 

1 

1 

1 

55% 

362 

Amdctus  sp. 

i 0 

1 

1 

0 

Ol 

li 

0%. 

03 

03 

Bactis  iasigaifkaas 

1 21 

12 

36 

371 

1061 

4%l 

26.5 

12.1 

Bactis  tricaudatus 

' 281 

18 

34 

85' 

1651 

6%l 

41.3 

29.9 

Aaendla  margarita 

^ 0 

1 

Q\ 

01 

ll 

0%l 

03 

03 

Scrratdla  tibialis 

i lOi 

7 

7 13| 

37: 

l%i 

93 

Z9 

Drundia  grandis 

1 121 

8 

0 

151 

351 

l%i 

8.8 

63 

Timpango  becuba 

' 2 

0 

0 

0! 

2! 

0%l 

0.5 

1.0 

Heptagcaiidae 

1 O' 

4 

0 

Ol 

41 

0%| 

1.0 

2.0 

Rhitbrogeaa  sp. 

1 139| 

237 

293 

4081 

10771  41%i 

269.3 

1123 

Paraleptopblebia  sp. 

1 11 

4 

10 

41 

191 

1%1 

4.8 

3.8 

n 1 

I ^ 1 

PLECOPTERA  1 I 

r 

1 

12%l 

78 

Periidac 

i li 

2 

3 

Ol 

6i 

0%| 

1.5 

13 

Oaasseaia  sabulosa 

1 11 

2 

1 

31 

71 

0%l 

1.81 

1.0 

Hespcmpcda  padSca 

J 0 

1 

3 

3l 

7I 

0%i 

1.8 

13 

Zapada  dncdpes 

1 2 

1 

1 

6l 

lOl 

0%1 

23 1 

2.4 

Perlodidac 

J L 

4 

0 

21 

71 

0%l 

1.8i 

1.7 

Skwala  sp. 

t oi 

0 

11 

61 

71 

0%l 

1.81 

2.9 

Ptervaarcdia  badia 

: 1 

1 

5| 

0! 

71 

0%l 

1.8: 

2.2 

Chloropcriioac 

1 41 

78 

71  i 

69| 

259l 

10%i 

64.81 

163 

1 1 1 1 1 ; i i 

MACROINVERTEBRATE  DATA 

BLACKFOOT  RIVER 

at  Ncvada-Oedcn 

Rd.  Br.  - STATION  6 

- 8/10/88 

Taxon 

‘ samplel  1 sampleZi  saraplc3 

sample4' 

SUM 

%RA 

MEAN 

S.  D. 

111*  ' . ■ 
1 1 . ' J 1 

TRICHOPTERA  i 1 ! 

1 ; 4% 

24! 

Aictopsycbc  sj^nJis 

1 2i 

11 

0 

Oi 

3 

0% 

0.8 

1.0 

H.  (Hydropsychc)  spp.? 

n ^ 

8| 

0 

2[_ 

12 

0% 

3.0 

3.5 

UiDDcpbilidac 

’ 9l 

19| 

5 

181 

51 

2% 

12.8 

6.8 

Apacania  sp. 

1 4! 

4| 

0 

0| 

8 

0% 

2.0 

2.3 

Hydroptila  spp. 

i 3! 

01 

0 

01 

3 

0% 

0.8 

1.5 

Ceradca  sp. 

' 0| 

li 

1 

0! 

^ 

0% 

0.5 

0.6 

Brachyccptnis  occidcntalis 

i 3: 

21 

1 

5; 

11 

0% 

^ 

1.7 

RhyacophiJa  sp. 

i oi 

2i 

^ 

3 

0% 

0.8 

1.0 

G/ossosowa  sp. 

1 11 

01 

01  Oi 

1 

0% 

0.3 

0.5 

i 1 i 1 < 

1 1 

ANNELIDA  i ] 1 

0% 

2l 

Lumbricidae 

1 li 

2j 

0 

0| 

3 

0% 

0.8 

1.0 

Tubificidac 

i 01 

01 

0 

31 

3 

0% 

0.8 

1.5 

> 1 

1 

1 1 

TOTAL  ORGANISMS 

i 490i 

529l 

667 

925| 

2611 

653 

197 

TAXA  RICHNESS 

1 401 

371 

26 

301 

51 

33 

6.4 

SHAN.  DIVERSITY 

1 3.80  i 

3.151 

2.69 

2.881 

3.25 

3.13 

0.48 

BIOTIC  INDEX 

1 2.8?[ 

1.821 

2J2' 

^50| 

2.44 

2.43 

0.44 

EPT  RICHNESS 

1 20| 

23l 

16 

15, 

27 

19 

3.7 

EPT  / CHIR. 

i 6.93 1 

9.721 

3.22 

3.711 

4.48 

1 5.9 

3.0 

% RA.  DOMINANT 

1 28%  i 

45%l 

44% 

44%i 

41% 

1 40% 

8.0% 

% RA.  FILTERERS 

' 17%| 

10%l 

2% 

3%: 

7%l 

8% 

6.9% 

MACROINVERTEBRATE  DATA 


BLACKFOOT  RIVER  at  Hclmvillc  Bridge  - STATION  7 - 8/11/88  j 


Taxon 

sampicl 

sampic2‘ 

sample3'samplc4! 

SUM  ’%RaI 

MEAN 

S.  D.  1 

. 1 1 . • ■ 1 
; ! ! - : i 

COLEOPTERA 

1 

1 

j 

( 

8%i 

257, 

Opdoservus  spp. 

i 130i 

1881 

2081 

66i 

592, 

5%i 

148.0 

63.9 

Zaitzevia  parvula 

‘ 50' 

120' 

246' 

20' 

436  i 

4%' 

109.0 

100.5 

! ! ‘ ' ! 

DIPTERA 

. 

1 

28%i 

845: 

unassociated  midge  pupa 

0i 

6i 

Oi 

Oi 

6i 

0%: 

1.5, 

3.0 

Thicnctnannimyia  gp. 

11 

34! 

52i 

42! 

129' 

!%■ 

32.3' 

22.1 

Peataneuria  sp. 

i; 

01 

Oi 

6l 

r 

0%' 

1.8! 

2.9 

Cardiociadius  spp. 

1 ol 

01 

6( 

Ol 

6{ 

O^&i 

1.5- 

3.0 

Cricotopus  spp. 

1 701 

206i 

741 

1021 

452: 

4%i 

113.0i 

63.6 

Eub’etTenella  spp. 

4‘ 

281 

16! 

0' 

48 

o%- 

12.0' 

12.6 

Ortbocladius  spp. 

J 4! 

ll 

6i 

41 

15' 

0%; 

3.8 

2.1 

Parapbaenocladius  sp. 

1 1, 

6, 

42: 

16, 

65, 

1%, 

163 

183 

Tve tenia  sp. 

1 44! 

lOOi 

1581 

181 

320! 

3%; 

80.0' 

62.2 

PoJypcdiJuin  spp. 

0! 

81 

32' 

8! 

481 

0% 

12.0 

13.9 

Microtendipcs  sp 

0! 

1, 

Oi 

22; 

23 

0%i 

5.8 

10.8 

Phacoopsectra  sp 

, 01 

oi 

8i 

41 

12: 

0%i 

3.0 

3.8 

Rbcotanytarsns  sp. 

: 01 

21 

01 

O' 

21 

0%, 

03 

1.0 

Micropscctra  spp. 

' 6! 

8' 

40' 

20' 

741 

1%' 

183 

15.6 

Antocha  sp. 

^ 

11 

li 

O' 

12: 

0%'. 

3.0 

4.7 

Hexatowa  sp. 

12! 

01 

131 

81 

33! 

0%i 

83 1 

5.9 

Atherix  paebypus 

' li 

1! 

0! 

1' 

31 

0%| 

0.8' 

03 

Sinwiium  spp. 

132: 

172' 

1700' 

1201 

2124' 

17%1 

531.0' 

779.7 

Protaayderns  sp. 

- i; 

Oi 

Oi 

0: 

i: 

0%, 

03 

03 

> i I i ■ 

EPHEMEROPTERA 

1 

• 

1 

9%. 

264! 

Bacds  tricaudatus 

, 581 

92! 

1481 

90' 

388! 

3%. 

97.0 ; 

37.4 

PsaedocJocoa  sp. 

Ol 

24i 

136i 

58i 

218i 

2%1 

543 1 

593 

AttcncUa  marzarita 

: 01 

121 

381 

30i 

801 

l%i 

20.0, 

173 

ScrratdJa  dbiaiis 

' O' 

21 

8' 

8' 

18' 

0%! 

43 

4.1 

DruodJa  doddsi 

: 2: 

01 

01 

Ol 

0%i 

03' 

1.0 

HeptageaJidae 

' ii 

Oi 

16i 

28, 

45 

0%' 

113, 

13.4 

Rhitbrogena  sp. 

1 16! 

201 

321 

81 

761 

1%| 

19.0, 

10.0 

ParaJeptopbJebia  sp. 

1! 

4' 

301 

4' 

39! 

0%, 

9.8' 

13.6 

Tricorythodes  winutus  ■ 

Ol 

441 

401 

106; 

190' 

2%, 

473 

43.8 

' \ ; 

HEMIPTERA  i i ] ^ ^ ^ i ! 

Sigara  a/Ceraata 

; O' 



01 

O' 

li 

o%- 

031 

03 

, — ; 1 ; 

— * ! . 1 • ; 

ODONATA  1 ^ ^ ^ : 

Opbiogoajpbas  sp. 

' O' 

1! 

6' 

Ol 

71 

0% 

1.8i 

2.9 

1 1 ^ ; ^ 

. 

MACROINVERTEBRATE  DATA 

1 

j 

BLACKFOOT  RIVER 

at  Hclmvillc  Bridge 

STAITON 

7 

8/11/88  i 

_ 

Taxon 

i sample!  1 

sampIcZ; 

samplc31 

samplc4! 

SUM 

%RA' 

.MEAN  : 

S.  D. 

i r 1 ■ ; 

, ' 1 - 

PLECOPTERA 

1 

» 

1 

\ 

1%| 

25 

Cutineuria  aiHfornica 

i 4i 

41 

6. 

O' 

14. 

0%. 

3.5 

23 

Claasscnia  sabulosa 

' O' 

01 

2' 

O' 

Ol 

Lt 

0%: 

0.5 

1.0 

Hespcropcria  paciBca 

1 81 

16: 

8i 

15’ 

47' 

0%: 

11.8 

4.3 

Isogenoides  sp. 

i 1. 

Ol 

li 

Ol 

2: 

0%; 

0.5: 

0.6 

Ptcronarcclla  badia 

; 11 

3i 

1: 

1. 

6, 

()%• 

1.5 

1.0 

Ptcroaarcys  caHfomica 

' 3! 

6i 

14! 

4' 

IT 

0% 

6.8 

5.0 

Cbloropciiioac 

: 01 

0; 

01 

21 

2' 

0%i 

0.5 

1.0 

TRICHOPTERA 

! f 

i 

t 

54%‘ 

1650! 

Arctopsyche  graadis 

; 21 

01 

o' 

0’ 

21 

0%; 

03 

1.0 

Chcumntopsycbe  spp. 

; 1161 

1%I 

576, 

981 

986 1 

8%, 

2463! 

223.8 

H.  (Hydropsychc)  spp.? 

i 596i 

736, 

3284! 

556. 

5172: 

42%: 

1293.0 

aaitau 

TT  ^ IT  ff  ff 

H.  (Ccratopsycbc)  spp.? 

i 49i 

141 

761 

301 

1691 

1%, 

423i 

26.7 

HydroptUa  spp. 

' O' 

281 

141 

16i 

581 

0%i 

143' 

113 

Chceds  sp. 

1; 

8: 

30: 

26 

65 

1% 

163 

14.0 

Psycbomyia  flavida 

, 11 

Oi 

01 

11 

2! 

0%. 

03 

0.6 

Bradryccntras  ocddcntalis 

1 16i 

101 

36i 

50i 

112! 

1%, 

28.0, 

18.4 

CuhptHa  sp 

• O! 

01 

01 

3 

3l 

0%1 

0.8' 

13 

HcUcopsycbc  sp 

1 ol 

31 

01 

29i 

321 

0%, 

8.0' 

14.1 

i 1 I .1 

ANNELIDA 

1 1 

1 

1 

: 

1 

0%, 

5' 

Tubificidac 

J 01 

41 

01 

161 

201 

0%' 

5.0, 

7.6 

^ , i 1 ^ 

i ^ 1 , 

MOLLUSCA 

1 

1 

i 

\ 

0%' 

1: 

GyraaJas  sp. 

' 01 

21 

01 

0' 

2! 

0%l 

03' 

1.0 

TOTAL  ORGANISMS 

! 1343: 

21121 

7104, 

16361 

12195 . 

30491 

2722 

TAXA  RICHNESS 

i 321 

381 

361 

371 

51: 

36, 

2.6 

SHAN.  DIVERSITY 

' 2.961 

3.42' 

2.67' 

3.82' 

3.141 

1 

3.221 

031 

BIOTIC  INDEX 

! 4.941 

5.12! 

5.12' 

4.88! 

5.07' 

5.02: 

0.12 

EPT  RICHNESS 

. 17,' 

181 

20 1 

21. 

26i 

1 

19i 

1.8 

EPT  / CHIR. 

1 6.691 

3.061 

1036, 

4.811 

6.43, 

1 

6.2' 

3.1 

% RA.  DOMINANT 

' 44%; 

35%! 

46% ! 

34%  1 

42% ! 

40%, 

63% 

% RA.  RLTERERS 

; 68%: 

53% 

80% 

52% 

70%: 

63%' 

13.1% 

MACROINVERTEBRATE  DATA 


BLACKFOOT  RIVER 

above  Montnrc 

Cr. 

- 

STATION  8 

8/11/88 

Taxon 

^samplelisan: 

plc2 

sample3 

sam 

ple4| 

SUM 

%RA 

MEAN 

S.  D. 

1 ! > 1 1 

1 • • ’ 1 

i 

COLEOPTERA  ! ! i ! ! 

12% 

2201 

Opdoservus  spp. 

i 57i 

225 

761 

128i 

486 

7% 

121.5 

75.2 

Zaitzevia  parvula 

i 85! 

106 

129 

72‘ 

392 

5% 

98.0 

25.0 

i i 

i 1 

1 

DIPTERA  ! ! 

^ ^ 

36% 

653 

unassociated  midge  pupa 

; 91 

21  41 

191 

34 

0% 

8.5 

7.6 

Thicncmannimvia  gp. 

' 2' 

9 

01 

01 

11 

0% 

2.8 

4.3 

Pagasda  sp 

1 i: 

5 

0 

1 

1.8 

2.2 

Pottbasda  gacddi  gp. 

1 31 

0 

Oi 

ll 

4 

0% 

1.0 

1.4 

Cardiocladius  spp. 

1 11 

0 

41 

7i 

12 

0% 

3.0 

3.2 

Cricotopus  spp. 

T 

10 

81 

16' 

50 

1% 

12J 

4.1 

EukicfTcricIla  spp. 

1 

31 

9l 

4; 

45 

1% 

113 

13.6 

TbienewannJella  sp. 

1 l! 

0 

0 

oi 

1 

0% 

03 

03 

Synortbodadius  sp. 

1 01 

1 

4 

01 

5 

0% 

13 

1.9 

Tv e tenia  sp. 

1 3! 

58 

271 

1! 

89 

1% 

223 

26.6 

Polypcdiluta  spp. 

• 

i 0, 

5l  0 

0| 

5 

0% 

13 

23 

Microteadipes  sp 

1 01 

71 W 

01 

7 

0% 

1.8 

33 

Rbeotanytarsus  sp. 

1 4i 

15 

81 

oi 

27 

0% 

6.8 

6.4 

Micmpsectra  spp. 

; 1241 

838 

484 

3041 

1750 

24% 

4373 

304.8 

Antocba  sp. 

^ 3^^ 

3 

4 

24I 

34 

0% 

83 

103 

Hexatoma  sp. 

1 11 

12 

81 

11 

22 

0% 

53 

5.4 

Athcrix  pacbypas 

1 ll 

9 

8i 

51 

23 

0% 

5.8 

3.6 

SimuKam  spp. 

! 12: 

325 

32I 

80i 

449 

6% 

1123 

144.7 

Chet  if  era  sp. 

; 201 

3 

4| 

8i 

35 

0% 

8.8 

7.8 

1 1 

1 1 

' 1 

EPHEMEROPTERA  i i 

1 ' 

23% 

411! 

Baeds  insigoiBcans 

1 

9 

81 

25 

0% 

63 

2.6 

Baeds  tricaadatos 

1 641 

458 

224 

544  i 

1290 

18% 

3223 

219.0 

SenateUa  dbialis 

1 161 

19 

01 

41 

39 

1% 

9.8 

92 

Drunclla  doddsi 

! oi 

0 

231 

I7I 

40 

1% 

10.0 

11.8 

DninelJa  grandis 

1 ol 

15 

01 

Ol 

15 

0% 

3.8 

73 

Rbitbnygena  sp. 

! 8| 

49 

64i 

72j 

193 

3%' 

483 

283 

Tdcorytbodcs  minutns 

1 16i 

14 

41 

81 

42 

1% 

103 

53 

1 1 

i 

PLECOPTERA  ^ ^ i 

i 

t 

5% 

82 

Pcrlidac 

i 0| 

6 

20 

121 

38 

1%| 

93 

83 

Claassenia  sabu/osa 

1 11 

0 

11 

21 

4| 

0%| 

1.0 

0.8 

Hespcmperfa  padBca 

0 

1 

3! 

8| 

0%l 

2.0 

1.8 

Perlodidae 

! ol 

0 

1 

Ol 

ll 

0% 

03 

03 

PteroaarveJJa  badia 

I oi 

8 

Oi 

111 

19 

0% 

4.8 

5.6 

Pteroaarcys  caiifomka 

1 21 

33 

131 

521 

1001 

1% 

25.0 

22.1 

Chloropcriinae 

! 25! 

50 

42| 

421 

159| 

2% 

39.8 

_ 103 

1 1 i 1 ■ 1 - ■ ■ 

^ 1 i ^ i ! 1 

MACROINVERTEBRATE  DATA 


BLACKFOOT  RIVER 

above  Montnre 

Cr. 

STATION 

8 

8/11/88 

Taxon 

! sampicl  1 sanapleZ'  samplc3:sample4j 

SU*M 

%RAi 

MEAN 

S.  D. 

1 1 1 < 1 II  1 

1 1 . ' J ^ 1 ! i 

TRICHOPTERA 

i 1 



1 

25%i 

454I 

Arctopsycbe  gjunJis 

1 61 

131  201  111 

501  l%i 

123 

5.8 

CbcumatopsYcbc  spp. 

1 

3!  160!  4l! 

211 

3%! 

52.8 

73.5 

Hydropsycbe  cockerelli 

, 26| 

66 

62 

1691 

3231  4%| 

80.8 

61.5 

H.  (Ceratopsychc)  spp.? 

i 56! 

253 

312 

408| 

1029!  14%, 

257.3 

148.6 

Limacpbilidac 

i 12! 

41  121  81 

361  0%i 

9.0 

3.8 

Hydroptila  spp. 

' O' 

1 

0 

0! 

1!  0%! 

0.3 

03 

Oeccds  sp. 

1 -^1 

1 Ji 

0 

0 

i; 

4 

0% 

1.0 

1.4 

Psycbomyia  Havida 

! 121 

0 

4!  201 

36i  0%i 

9.0 

8.9 

Bracb  yccatrus  occidcntalis 

i 281 

38 

32 

Hi 

109i  1%I 

273 

11.6 

Rhyacopbila  aagdita  sp. 

1 0! 

0 

2 

o: 

2!  0%! 

0.5 

1.0 

Helicopsycbe  sp 

! 

3 

0 

ol 

3l  0%i 

0.8 

1.5 

CuhpdJa  sp 

i 121 

0 

0 

Ol 

121  0%i 

3.0 

6.0 

1 ; 1 . 1 1 1 

' 

ANNELIDA  II!!: 

i 

Tubificidac 

' a' 

1 

8t  Oi  13 

o%i 

3.3 

3.6 

1 1 

1 1 

I 1 

1 i 

1 1 

i 1 

MOLLUSCA  1 i 

1 ' 

0%' 

1' 

Pbysa  sp. 

1 L 

0 

0 

ol 

1 

0%i 

0.3 

03 

Spbaeriidac 

1 ol 

0 

1 

01 

1 

0%l 

03 

03 

1 1 

i 1 

1 i 

TOTAL  ORGANISMS 

1 6511 

2707 

1823 

21111 

7292 

: 

1823 

864 

TAXA  RICHNESS 

i 38! 

37 

36 

35 1 

50 

i 

37 

1.3 

SHAN.  DIVERSITY 

1 4.101 

336 

338 

3.481 

3.71 

1 

3.63 

0.33 

BIOTIC  INDEX 

1 4.61 1 

533 

4.88 

432! 

4.88 

1 

4.81 

032 

EFT  RICHNESS 

1 

18 

19 

201 

25 

1 

t 

19 

1.0 

EPT  / CHIR. 

I 1.83 1 

1.06 

1.80 

4.05! 

1.83 

! 

1.3 

% RA.  DOMINANT 

1 19%l 

31% 

27% 

26%l 

24% 

1 

26% 

4.9% 

% RA  FILTERERS 

“i  23%  1 

26% 

35% 

34%l 

30% 

1 

29% 

6.1% 

^ ^ macroinvertebrate  data  : 

BLACKEQQT  RIVER  below  Scottr  Brown  Bridge  - STATION  9 - 8/11/88 


j Taxon 

■samplcll 

samplc2! 

samplc3' 

samplc4i 

SUM 

%RA' 

ME.AN 

.s.  n. 

) , ' L. 

1 ^ ^ ^ ■ 

1 COLEOPTERA 

' t 

1 

■ 

6%i 

209 

1 Opdoserws  spp. 

126i 

76i 

156i 

168i 

526i 

4%. 

131J, 

41.0 

Zaiczevia  parvula 

! 49' 

3l! 

190' 

40' 

310' 

2%' 

715 

75.4 

: ' ^ ^ ^ 

IDIPTERA 

_i L 

1 

! 

54%, 

1927 

1 unassociated  mid^e  pupa 

i 71 

3i 

36i 

71 

531 

0%i 

13.3 

153 

1 Thicncmanninrvia  gp. 

: 81 

01 

01 

22.' 

301 

0%: 

75 

10.4 

1 Pasasda  sp 

0 

41 

Oi 

2, 

6i 

0%: 

15 

1.9 

1 Poltbasda  gaeddi  gp. 

i 1; 

01 

12i 

Oi 

13i 

0%, 

33 

5.9 

1 Cardiociadius  spp. 

' 16i 

2! 

Oi 

2i 

20i 

0%' 

5.0' 

7.4 

1 Cricotopus  spp. 

! 60' 

18' 

72' 

128' 

278’ 

2%' 

693 

45.4 

I EukicfTcridla  spp. 

40' 

9' 

24! 

8. 

8T 

1% 

20.3 

15.1 

1 OrthoeJadjus  spp. 

. 1; 

o; 

Oi 

0; 

1, 

0%; 

03, 

03 

1 TvePtnia  sp. 

■ ■ 51 

101 

36l 

241 

75  ■ 

1%| 

18.8- 

14.0 

! Polypcdilum  spp. 

' 121 

11 

12! 

01 

251 

0%' 

63 

6.7 

Microrendipcs  sp 

8! 

L 

Oi 

0 

9 

0% 

2 ' 

3.9 

Rbeotanytarsus  sp. 

1 01 

31 

241 

01 

271 

0%l 

6.8  i 

11.6 

Micropscctia  spp. 

' 6841 

2031 

7201 

288' 

1895' 

13%' 

473.8 

266.2 

j Antocha  sp. 

' 1: 

2l 

48! 

21 

53! 

0%' 

133' 

23.2 

Hexacoma  sp. 

; T 

2l 

1: 

2i 

121 

0%; 

3.0! 

2.7 

Atherix  paebypus 

1 21 

o| 

121 

81 

22| 

0%, 

53, 

53 

Simuliuw  sp. 

1 41 

01 

4600' 

504' 

51081 

36%  1 

1277.01 

2228 

1 ! . ' ! ' ^ 

ephemeroptera 

1 

L_ 

’ 

j 

15%, 

552. 

Bacds  lasigniScaas 

! 8) 

91 

481 

241 

891 

1%, 

22.3. 

18.7 

Bacds  tricaadatas 

' 3841 

2451 

4681 

576' 

1673' 

12%' 

4183' 

139.7 

Scrratdla  dbialis 

IT 

26! 

132' 

32 

201! 

1%. 

503 

55.2 

Drancila  doddsi 

; 27; 

161 

Oi 

321 

75, 

1%, 

18.8 1 

14  "> 

DniacUa  gnadis 

01 

01 

241 

01 

241 

0%. 

6.01 

12.0 

Epeortjs  albcrtac 

• 41 

01 

O' 

O' 

41 

0%i 

1.01 

2.0 

Rbithrogena  sp. 

40l 

251 

48l 

281 

141! 

1%: 

353 

10.7 

I • ■ 

— ! 1 1 1 

1 PLECOPTERA 

1 j 

} 

t 

, 

3%i 

1091 

j Calmcuria  califonuca 

' 2! 

T 

36i 

4' 

49' 

0%' 

123' 

16  0 

j Claasscaia  sabulosa 

2: 

Ot 

O' 

'>• 

4i 

0%^ 

1.0 

1.2 

Hespempeda  padBca 

1 5i 

21 

3i 

li 

111 

0%, 

2.8  i 

1.7 

SkwaJa  sp. 

0) 

21 

Oi 

Oi 

21 

0%, 

03' 

1.0 

Ptcpooarcys  californica 

' 5' 

131 

29' 

T 

54' 

0%* 

133' 

10  9 

Cbloropcrimae 

: ml 

44| 

72! 

86! 

314: 

7%: 

7R  S 

2R  2 

: ' i : 1 

4 


MACROINVERTEBRATE  DATA 


macroinvertebrate  data  i 

BLACKFOOT  RIVER  at  Sperry  Grade  Acce^  - STATION  10  - 8/11/88  j 


Taxon 

■samplcll  sample!'  samplcjl  sampled! 

SUM 

%RA' 

MEAN 

.s.  n 

1 t 1 1 ] — ^ ; 

i ^ I ! 

COLEOPTERA 

1 

1 

1 

; 

9%i 

178, 

Optioservus  spp. 

■ - 2Si 

1331 

65, 

1381 

364 

5%, 

91.0 

53.6 

Zaitzevia  parvula 

' 16' 

60' 

81  i 

190' 

34 

4%; 

86.8' 

74.0 

i : , j i 1 ^ ^ 

DIPTERA 

: , 

1 

1 

i 

32%  1 

640. 

1 anassociated  midge  pupa 

1 3i 

12i 

5i 

6i 

2 

0%: 

6_5 

3.9 

Thicnemannimvia  gp. 

' O' 

7! 

41 

O' 

1 

0%! 

2.8 

3.4 

Pcntancura  sp. 

■ o: 

01 

0: 

2 

0%: 

OJ 

1 0 

Cardiocladius  spp. 

, 3i 

41 

9i 

Ol 

16 

0%, 

4.0. 

3 7 

Cricotopus  spp. 

' 31 

81 

281 

371 

76 

1%, 

19.0, 

16.1 

Eutiefferidia  spp. 

' 4‘ 

20i 

37' 

36' 

97 

1%' 

243! 

15.6 

Ortbocladias  spp. 

Oi 

0 

3' 

6, 

0%' 

23 

2.9 

Para  pbaeaoclad jus  sp. 

, Ol 

3^ 

li 

61 

10 

0%. 

23. 

2.6 

Tve tenia  sp. 

i 61 

281 

81 

201 

62 

1%, 

153 

10.4 

PolypcdUum  spp. 

' 31 

7' 

51 

6! 

21 

0%l 

531 

1 7 

Robadda  sp. 

li 

oi 

Oi 

0, 

0%i 

031 

03 

CladotaaYtarsas  sp. 

li 

Oi 

01 

01 

0%I 

03, 

03 

RbcocauYtarsas  sp. 

Ol 

01 

ll 

Ol 

0%, 

03, 

03 

Micropscctra  spp. 

' 110' 

684i 

528' 

538: 

1860 

23%  1 

465.0' 

247.2 

Antoeba  sp. 

Ol 

61 

22; 

261 

54 

l%i 

133 

123 

Hezatoma  sp. 

11, 

71 

231 

51 

46 

1%, 

113. 

8^1 

Atberix  pacbvpus 

' li 

23' 

9* 

15' 

48 

1%' 

12.0' 

93 

Simuliaw  sp. 

0! 

361 

108! 

74! 

218 

3%' 

543 

46  7 

EPHEMEROPTERA 

I i 

1 

1 

i 

17%i 

349 1 

Bacds  insizmScans 

' 141 

24! 

81 

30' 

76 

1%I 

190' 

9 9 

Bacds  tricaudatus 

: 1081 

238i 

1561 

380' 

882 

n%i 

2203' 

119  1 

Attcacila  marzarita 

Ol 

l| 

Ol 

1 

0%, 

03 

03 

SemtdJa  dbialis 

i 201 

331 

131 

241 

90 

i%i 

r?  s, 

83 

1 Drandia  doddsi 

13' 

32! 

251 

541 

124 

2%' 

31.0' 

17.2 

1 Drundla  zpandis 

Oi 

Oi 

01 

6i 

6 

0%; 

13' 

3 0 

1 Rhtdimgcna  sp. 

: 24i 

1121 

371 

30, 

203 

3%, 

50.8, 

413 

1 Tricorvtbodcs  minutus 

i 01 

01 

81 

61 

14 

0%, 

33. 

4 1 

' , , ^ ^ ^ 

1 rLbeOPrERA 

3%' 

54 

1 

Calincmia  caJifomica 

3, 

6, 

41 

01 

13 

0%, 

33 

23 

Claassenia  sabaJosa 

2! 

31 

4i 

111 

ll! 

0%i 

5.0' 

4.1 

BesperopeHa  paddea 

1: 

01 

2! 

3' 

6' 

0%' 

13 

13 

; Perhdidae 

O' 

3: 

Ol 

0: 

31 

0% 

0 8 

13 

Ptewnaivys  caJiformca 

2: 

71 

11 

25| 

35 

0%. 

8.8' 

11  1 

Cbloropeiiinae 

' 111 

281 

401 

601 

1391 

2%, 

34.81 

20  6 

L- ■ ' 1 , , , , 

MACROIN VERTEBRATE  DATA 


8/11/88 


X xva  w j^xv  mm.  r ^ — "—r ^ 

Taxon 

' samolcl ! sample!'  sample3isamplc4l 

SUM  '%RA 

MEAN  1 

S.  D. 

^ ^ ^ ' ' : : 

1 ’ f ' . * ' 

trichoptera 

1 ! 

1 

1 

L_ 

39%  i 

775: 

Arctopsvcbc  graadis 

i 6i 

91 

141 

40i 

691 

l%i 

17.3 1 

153 

CbcumBtopsycbc  spp. 

' 39' 

1241 

1561 

72; 

391! 

5%l 

97.8  ■ 

523 

Hydropsycbc  ocddcntaHs 

24i 

361 

311 

1041 

1951 

2% 

48.81 

37.2 

Hydropsycbe  cockercJIi 

1 7l! 

1201 

140; 

384; 

715; 

9% 

178.8: 

139.9 

H.  fCcratopsycbc)  spp.? 

i 232! 

368 1 

2281 

8341 

1662i 

21%  1 

415.5  1 

286.5 

Dicosmoccas  sp. 

' O' 

01 

O' 

1' 

L 

0%' 

0.3' 

0.5 

Lcpidostowa  sp. 

1 o: 

Ol 

Q|  - 

61 

6 

0%‘ 

1.5 

3.0 

Ccr3cJc3  sp. 

i 1! 

01 

01 

Ol 

11 

0%i 

0.3  i 

0.5 

Psycbomyia  flavida 

i Oi 

Oi 

5l 

12! 

171 

0%I 

4.31 

5.7 

Bracbycentius  ocddentalis 

j 41 

4l 

01 

17' 

251 

0%l 

6.3' 

7.4 

Phyaf/iphna  coloradeusis 

Oi 

oi 

01 

1: 

11 

0%1 

0.3' 

03 

Rbvacoobila  sp. 

i 0. 

12; 

41 

li 

17; 

0%1 

43. 

5.4 

1 ! 1 1 1 1 ' ! 

ANNELIDA  ' ! J ! ! ! ! ^ 

Fjichvtraedac 

oi 

16i 

0; 

22! 

0%' 

53‘ 

73 

1 , 1 1 j ! i 

TOTAL  ORGANISMS 

I 7711 

21981 

18291 

32061 

7995' 

f 

20011 

1006 

TAXA  RICHNESS 

; 3i: 

331 

36! 

371 

47' 

i 

34' 

2.8 

SHAN.  DIVERSITY 

: 3.48  i 

3.48! 

3.71 1 

3381 

3.68  i 

3361 

0.11 

BIOTIC  INDEX 

1 4.601 

4.991 

5.141 

4.761 

4.901 

i 

4.871 

0.24 

EPT  RICHNESS 

i 171 

isl 

1-81 

22' 

261 

1 

19' 

■ 2.2 

EPT  / CHIR- 

' 4291 

IJOl 

1391 

320! 

2.141 

t 

2,6' 

1.4 

% RA.  EXDMLNANT 

1 30%; 

31%; 

29%: 

26%i 

23%  i 

j 

29%. 

22% 

% RA  FILTERERS 

49%  i 

32%1 

37% ! 

48%i 

41%  1 

1 

41%. 

83% 

- 

macroinvertebrate  data 

j 

BLACKFOOT  RIVER 

atRoDndnp 

Bar  Bridge 

- STATIONll 

8/11/88  i 

i 

1 Taxon 

i samplcl ! sampIcZ!  samples ' 

samp(c4i 

SUM 

'%RA'  MEAN  ' 

S.  D. 

1 ....  . . i 1 1 ! ^ 

i COLEOPTERA  i i ; 1 : 

i 9%!  152! 

1 Optioservus  spp. 

i 691 

901 

801 

76, 

315 

1 5%;  78.8, 

8.8 

Zsitzevia  sp. 

6Zi 

871 

641 

72' 

285 

! 4%i  71.31 

11.4 

Clcpteimis  omata 

' i: 

6| 

Ol 

0: 

7'  0% 

* 1.81 

2.9 

1 ■ 1 ; 1 ' i 

DIPTERA 

I ‘ 

; 

i 

\ 

37%i  599' 

unassodatcd  midge  pupa 

' 21 

41 

41 

24' 

341  1% 

8.5 ! 

10.4 

TEicncmannimvia  gp. 

' 6; 

1^ 

8i 

16. 

31,  0% 

7.8! 

6.2 

Pagasda  sp 

i ii 

01 

01 

4l 

5 

1 0% 

13i 

1.9 

Potthasda  gaeddi  gP- 

1 3i 

31 

Ol 

1041 

1101  2% 

27  Ji 

51.0 

CardiocJaJius  spp. 

O' 

1! 

28' 

12' 

41 

' 1% 

103' 

13.0 

Cricotopas  spp. 

J L 

9I 

4l 

1441 

159 

• 2% 

39.8; 

69.6 

EjjJdcffendJa  spp. 

1 1, 

3i 

36, 

12; 

52;  1% 

13.O1 

16.1 

Ortbocladius  spp. 

‘ 01 

01 

01 

81 

81  0% 

201 

4.0 

Parapbacaocladius  sp. 

1 6i 

01 

12! 

0! 

181  0% 

431 

5.7 

Tvetenia  sp. 

I 11: 

91 

12; 

12, 

44 

i 1% 

11.01 

1.4 

Potypcddani  spp. 

i 3i 

2i 

01 

4; 

91  0% 

23. 

1.7 

Mkzotcadipes  sp 

1 51 

li 

Ol 

01 

61  0% 

13! 

2.4 

Rbeoanytatsas  sp. 

' 11 

01 

4! 

0: 

5 

0% 

13I 

1.9 

Micropsccaa  spp. 

1 152; 

65j 

116i 

1161 

449:  7% 

11231 

35.8 

Antocha  sp. 

1 161 

11 

Ol 

20i 

37i  1% 

93, 

102 

Hexatoma  sp. 

i 91 

ll 

01 

Ol 

10 

0% 

231 

4.4 

Aibcrix  paebypas 

: 131 

0! 

91 

241 

46 

1%! 

113' 

9.9 

SitnuUum  sp. 

I 5: 

301 

1236i 

56i 

1327 

21%: 

331.8 

603.2 

Cbclifcra  sp. 

. 01 

01 

Oi 

41 

4 

0%, 

l.Oi 

20 

' ' i 1 i 1 1 i 

EPHEMEROPTERA  I ! ' ! ! 

14%* 

231' 

Bacds  ittsigmScaas 

; 6( 

7l 

81 

4| 

25 

0%; 

631 

1.7 

Baeds  tncaodatus 

i 72i 

1211 

3491 

1281 

670 

10%| 

1673, 

1233 

AttcacUa  margaiita 

i 3' 

Oi 

01 

1' 

41 

0%l 

1.0' 

1.4 

ScTTatella  dbialis 

1 8l 

2i 

Oi 

8. 

18i 

0%1 

43! 

4.1 

Dniocila  doddsi 

1 3i 

5i 

16i 

12; 

36l 

1%, 

9.0, 

6.1 

DnmcUa  graadis 

i 21 

ll 

01 

41 

71 

0%; 

1.81 

1.7 

Epeorus  sp. 

' 0< 

21 

01 

O' 

Z‘ 

0%' 

03* 

1.0 

Rhitbrogeju  sp. 

22 

75 1 

721 

40: 

1591 

2%* 

39.8* 

22.9 

Tricoryxbodes  mrnatus 

i 2: 

01 

Ol 

Ol 

2 

0%i 

03; 

1.0 

1 i i i ! 1 1 

lepidoptera  ! ^ ; i i ^ i ; 

PetTopldh  sp. 

! oi 

1! 

oi 

3^ 

37: 

l%i 

93' 

17.8 

! 1 1 1 , : ; 

plecoptera 

1 

1 

j 

t 

5%l 

731 

Calincora  caHfornica 

9' 

71 

121 

121 

40l 

1%I 

10.01 

24 

Gaassesda  sabahsa 

7i 

si 

2' 

1, 

13 

0%i 

331 

26 

Hesperopaia  padBca 

Oi 

01 

41 

Ol 

4l 

0%, 

i.oi 

20 

Paiodidae 

21 

4( 

01 

01 

6i 

0%i 

131 

1.9 

Scwala  paraileJa 

31 

01 

01 

1; 

41 

0%i 

1.0! 

1.4 

PtcTooaPCYa  cadfotjuca 

46i 

52i 

37! 

81 

1431 

?%i 

35.8! 

193 

CkJoroperiiaae 

191 

201 

241 

2O1 

83i 

1%, 

20.81 

22 

MACROINVERTEBRATE  DATA 

— 

— 

BLACKFOOT  RIVER  atRonndnp 

Bar  Bridge 

- STATIONll 

8/11/88 

Taxon 

Isamplcllsamplc2' 

samplc3lsamplc4l 

SUM  l%RA' 

MEAN 

S.  D. 

i : ! ; ' : ' 

TRICHOPTERA 

! i 

1 

[ 

1 

34%  i 

5441 

Arctopsyche  granJis 

. 71 

17 

18 

4i 

46 1 

1%I 

113 

7.0 

Cbcumatopsycbc  spp. 

' 105' 

165 

212 

240' 

722! 

ll%i 

1803 

59.1 

Hydropsycbe  ocddcntalis 

25; 

11 

8 

20i 

641 

1%; 

16.0 

7.9 

Hydropsycbc  cockereJIi 

; 37, 

53 

176 

112: 

378i 

6%| 

943 

632 

H.  fCeratopsycbc)  spp.? 

1 291 

110 

240 

2841 

6631 

10%| 

165.8 

117.3 

Lepidostoma  sp. 

I 1! 

0 

4 

81 

13! 

0%! 

33 

3.6 

Occeds  sp. 

1 o; 

0 

0 

4. 

4' 

0%, 

1.0 

2.0 

PsYchomyia  fJavida 

4l 

3 

4 

281 

391 

l%i 

9.8 

12.2 

Bracbyccntnis  ocddcntalis 

i 61i 

40 

21 

108i 

230i 

4%i 

573 

37.4 

Rbyacopbila  angelica  sp. 

0 

0 

0' 

1' 

0%' 

03 

03 

RbyacophiJa  coloradcasis 

; il 

1 

10 

oi 

121 

0%! 

3.0 

4.7 

Helicopsyche  sp 

; 11 

1 

0 

Oi 

21 

0%| 

03 

0.6 

Dicosmocctis  sp. 

i 2l 

0 

0 

01 

2l 

0%i 

03 

1.0 

\ \ \ ! 1 i 

ANNEUDA 

“I 1 

1 i 

0%i 

8 

Lambricalidae 

1 01 

0 

15 

41 

19! 

0%i 

4.8 

7.1 

TnbiCddac 

1 V 

0 

8 

41 

131 

0%i 

33 

3.6 

1 1 1 1 > 1 I < 

MOLLUSCA 

1 1 — 

1 1 

1 

L 

0%I 

1 

Physa  sp. 

1 IT 

0 

0 

Oi 

11 

0%l 

03 

03 

Ferrissia  sp. 

' II 

0 

0 

01 

ii 

0%i 

03 

03 

\ ' ' \ 

OTHER  ! ! ; 1 i 

Turbcilaria 

I 3! 

0\ 

0 

01 

31 

0%1 

0.8 

13 

i I 

1 1 i . i 

TOTAL  ORGANISMS 

' 852l 

964 

2853 

17991 

64681 

• 

1617 

926 

TAXA  RICHNESS 

! 49t 

38 

33 

4ll 

57! 

40 

6.7 

SHAN.  DIVERSITY 

I 4.25 1 

3.93 

3.11 

4.241 

4.09  i 

3.88 

033 

BIOnCINDEX 

i 421' 

425 

5.05 

4.45' 

4.651 

1 

4.49 

039 

EPT  RICHNESS 

1 26l 

21 

18 

21 1 

29' 

i 

22 

33 

EPT/  CHIR. 

2.48i 

6.63 

5.43 

230: 

3.49, 

i 

42 

22 

% RA.  DOMINANT 

, 18%l 

17% 

43% 

16%i 

21%  1 

i 

24% 

13.2% 

% RA  FILTERERS 

' 32%i 

44% 

67% 

46%' 

53%  I 

1 

47%i  14.7% 

1 


^ MACROINVERTEBRATE  DATA 

I BLACKFOOT  RIVER  «t  Ninemilc  Prairie  - STATION  12  - 8/11/88  j 


1 Taxon 

' sample  l' 

samplc2i 

samplc3' 

samplc4' 

SUM  ' 

%R.A 

MEAN 

S.  D. 

1 j : ; , 

i i ; ' 

COLEOPTERA 

1 

L 

9%i 

86, 

Opdoservus  spp. 

14. 

30i 

21) 

I61 

81- 

2%^ 

20.3 

7.1 

Zaiczevia  parvula 

33' 

771 

86' 

68 

264 

!%■ 

66.0' 

23.2 

DIPTERA 

. ; 

i 

; 

19%, 

183 

unassociated  mid^c  pupa 

i 41 

61 

31 

7' 

201 

1%' 

5.O1 

1.8 

Thicncmanninrvia  sp. 

i 6 

6i 

1' 

2' 

15' 

0%' 

3.8' 

2.6 

Pottbasda  gaeddi  gp. 

19 

3i 

0! 

0 

22: 

l%i 

5J' 

9.1 

Cardiodadius  spp. 

1 6i 

01 

Oi 

1; 

7; 

0%: 

1.8, 

2.9 

Coryvoaeart  sp 

' 0i 

11 

Oi 

Ol 

li 

0%! 

OJi 

03 

Cricocopas  spp. 

' 37' 

22! 

9' 

25' 

931 

2%! 

233' 

113 

Euticfrcridla  spp. 

18i 

15l 

6i 

24i 

63' 

2%; 

15.8 

73 

Onbocladius  spp. 

i 21 

01 

Oi 

2; 

. , 41 

0%i 

1.0, 

12 

Parapbacnocladias  sp. 

' 41 

21 

O' 

V 

71 

0%| 

1.8' 

1.7 

SYPortboeJadias  sp. 

21 

61 

5' 

15i 

0%i 

3.8i 

2.1 

Tvetenia  sp. 

! 3: 

2! 

O' 

3; 

81 

0%: 

2.0I 

1.4 

Potypcdilum  spp. 

1 51 

71 

71 

lOi 

291 

1%, 

73, 

2.1 

Micivtendipes  sp 

i O' 

2! 

Oi 

Ol 

0%! 

0.5 

1.0 

PbacDopsccxra  sp 

' 01 

O' 

1' 

O' 

1: 

0% 

03' 

03 

I Rbeotanyt^rsas  sp. 

! oi 

1; 

2: 

1; 

4i 

0%, 

1.0, 

0.8 

\ Micropscctn  spp. 

i 251 

69i 

T?i 

781 

2491 

6%, 

623, 

252 

! Aatoeba  sp. 

' Hi 

2! 

IV 

5' 

30' 

i%i 

73' 

4.8 

Hexatonsa  sp. 

6! 

61 

3' 

8l 

231 

1%' 

5.8! 

2.1 

Atberix  paebypas 

Oi 

01 

1. 

O' 

1, 

0%; 

03, 

03 

SimaJjam  spp. 

1 41 

81 

881 

341 

1341 

3%, 

333 1 

38.7 

CbctifcTa  sp. 

1' 

01 

41 

O' 

5' 

0%' 

13' 

1.9 

' 1 1 ■ • . , 

EPHEMEROPTERA 

, ; 

, 

19%. 

282. 

AmeJetas  sp. 

i 01 

11 

Ol 

01 

1, 

0%, 

03. 

03 

Baeds  insifpxifierant 

i 12' 

9' 

7' 

6' 

341 

1%' 

83 

2.6 

Bacds  tricaudaOis 

124l 

211 1 

313! 

2271 

875' 

7?%' 

218.81 

77.4 

Atteneila  atargarita 

0; 

1; 

0; 

0; 

1 

0% 

03. 

03 

ScrratcUa  dbialis 

12! 

91 

23i 

61 

50i 

1%. 

123 

7.4 

DraacUa  doddsi 

5' 

7' 

11! 

15' 

381 

1%| 

93' 

4.4 

Dranclla  gnadis 

i: 

i! 

Oi 

0 

2: 

0%' 

03 

0.6 

Epeorus  sp. 

1 Oi 

3i 

51 

4i 

12; 

0%| 

3.0 1 

0 ? 

RhiihiofscoM  sp» 

! Ill 

321 

3<Si 

31i 

1101 

3%; 

273 1 

112 

Parakptopbkba  sp. 

' O' 

01 

0' 

1' 

1: 

0%i 

031 

03 

Tneorydiodes  minatus 

■ 1, 

3l 

01 

01 

4i 

0%l 

1.0! 

1.4 

■ — ! ! J 1 1 J 1 I 

lepidoptera  ^ ^ ^ ^ ^ ; 

Pctwphda  sp. 

I 41 

81 

6i 

3 

21' 

1%I 

53! 

0 0 

, ■.  1 ^ 

1 1 ^ ' 

' MACROINVERTEBRATE  DATA 


BLACKEOOT  RIVER  at 

Nincmiic 

Prairie 

STATION  12 

1 

8/11/88  ; 

Taxon  isamplcTsair 

plc2'samplc3's 

amplc4i 

SU.M  %RA' 

.MEAN  ■ 

S.  D. 

: 1 1 : ! 

PLECOPTERA  i 

, 

6%; 

58 

CnUncuria  califoniicn  ' 

7! 

111 

13i 

8. 

39, 

1%, 

9.8, 

2.8 

Cluassenia  sabulosa  ' 

2' 

3' 

51 

3' 

13' 

0%' 

3.3 

1.3 

Hcspcropcria  padfica 

0. 

L 

3: 

L 

5' 

0%' 

13 

13 

Period jJae  , 

6, 

0, 

3i 

0; 

9| 

0%, 

23, 

2.9 

Ptcronarcys  caiifornica  1 

4i 

281 

74i 

15, 

121! 

3%, 

303. 

30.8 

Cbloroperiinae 

T 

17! 

11! 

8! 

431 

1%' 

10.81 

43 

TRICHOPTERA 

1 

. 

37%i 

3671 

Arctopsvcbe  zmndis  < 

4i 

li 

16i 

2: 

23i 

1%, 

5.81 

6.9 

Cbeumatopsvcbe  spp.  1 

4S' 

117‘ 

2491 

73’ 

487! 

12%' 

121.8' 

893 

Hvdropsycbe  ocddentaiis 

6l 

9i 

30! 

10. 

55' 

1%! 

13.8 

11.0 

HydropsYcbe  cociereJii  I 

23: 

lOi 

62! 

31; 

126, 

3%, 

313 

22.1 

H.  (Ceratopsycbc)  spp.?  - 

101  i 

1291 

2671 

1731 

6701 

17%i 

1673' 

72.7 

Psycbomyia  Davida  ' 

9! 

131 

161 

4' 

42! 

1%I 

103' 

53 

Z ■ " . . T” 

BracbycencrusocadeaCaiis 

2; 

3i 

241 

li 

30  i 

l%j 

73 

11.0 

Rbyacopbila  sp.  i 

01 

31 

21 

31 

81 

0%. 

2.0. 

1.4 

Culopdia  sp  ' 

11 

61 

01 

Ol 

71 

0%! 

1.81 

2.9 

ANNELIDA  i 

L 

0%. 

5, 

Lumbriculidae  i 

41 

4| 

■ 31 

71 

181 

0%, 

43' 

1.7 

1 i 1 ! i 1 : 

OTHER  ' ' 

Turbcllaria 

0; 

Ol 

5i 

0: 

5, 

0%, 

13 

23 

i 1 i > 1 : 1 

TOTAL  ORGANISMS  ' 

5941 

905' 

1507' 

922' 

3928' 

982' 

381 

TAXA  RICHNESS 

401 

441 

391 

39 

52' 

1 

41 

2.4 

SHAN.  DIVERSITY  ; 

4.18 1 

3.94 1 

3.74, 

3.8O1 

3.99! 

3.91 

0.19 

BIOTIC  INDEX  ' 

4.471 

4351 

439, 

434. 

439. 

' 

4.41, 

0.11 

EFT  RICHNESS 

20' 

241 

201 

20' 

26' 

1 

21' 

2.0 

EPT  / CHIR 

2.951 

4.42 1 

10.83; 

3.91 1 

5.20  i 

( 

53' 

3.6 

% RAl  DOMINANT  i 

21%  1 

23%; 

21%  1 

25%! 

22%, 

22%, 

1.9% 

% RA.  HLTERERS  1 

32%  1 

31%' 

49%, 

35%, 

39%, 

■ 

37%, 

8.4% 

macroinvertebratr  data 

BLACKFOOT  RIVER  at  Joha^rnd  Park  - STATION  13  - 8/10/88 


1 TaxoD 

Isamplcl!sample2l 

samplc3l 

samplc4! 

SUM 

%RA 

ME.AN  ' 

S.  D. 

' lit  ^ ^ ^ ^ ; 

1 • : , ' 

COLEOPTERA 

j 

13%' 

163 

Opdoserws  spp. 

i 44i 

39i 

431 

58! 

184. 

4%: 

46.0' 

83 

Zailzevia  sp. 

1 1091 

1061 

137! 

117’ 

4691 

9%i 

117.3’ 

14.0 

1 ■ 1 1 ^ ^ ^ 

DIPTERA 

1 

21%, 

262. 

i anassociatcd  midge  pupa 

Oi 

5i 

3i 

2l 

10. 

0%, 

2.5. 

2.1 

Thicncmannimvia  gp. 

' 8! 

41 

61 

3 

21' 

0%' 

5.3: 

o -)  1 

Pagasda  sp 

' 0 

o' 

0 

1 

1 

0% 

0.3 

05 

Pottbasda  zacdii  sp. 

; Oi 

01 

1; 

0: 

1: 

0%. 

03. 

03 

Cardiocladius  spp. 

i 2i 

01 

2l 

1' 

5. 

0%. 

13. 

1.0 

Corynoncura  sp 

' 1' 

01 

0! 

0’ 

T 

0%' 

03' 

03 

1 Cricotopus  spp. 

; 161 

21 

li 

12! 

31 ! 

1%: 

7.8 

7.4 

Eiddcffaidla  spp. 

i 37l 

15| 

15i 

141 

81 ! 

2%i 

203. 

113 

Tbicocmannidia  sp. 

i li 

11 

01 

0* 

2! 

0%‘ 

03' 

0.6 

Lopcscladias  sp. 

' 21 

01 

01 

0! 

2j 

0%i 

03* 

1.0 

Naaocladius  sp. 

0, 

1! 

0; 

Oi 

1; 

0% 

03 

03 

Syrjortbocladixu  sp. 

1 li 

OI 

01 

2; 

3l 

0%. 

0.8, 

1.0 

Tvetenia  sp. 

i 5' 

31 

41 

31 

151 

0%' 

3.81 

1.0 

Polypcdiluni  spp. 

: 16^ 

10! 

8! 

6, 

40! 

!%■ 

10.0' 

43 

Microtcpdipes  sp 

0i 

1; 

li 

1 

31 

0%. 

0.8! 

03 

Pbacaopsccaa  sp 

1 01 

01 

Oi 

2, 

2l 

0%i 

03. 

1.0 

Xcnochironomus  sp. 

11 

01 

O' 

1' 

0%l 

03' 

03 

Robactia  sp. 

: 1: 

01 

01 

0! 

1: 

0%l 

03 

03 

Rbeocaaytsrsas  sp. 

0i 

1, 

0, 

3; 

4, 

0%. 

1.0, 

1 4 

MicropscetTa  spp. 

i 133  i 

1631 

2931 

88! 

677, 

' 

14%i 

1693 

88.1 

L.  5'  2!  41  6'  17'  0%  43'  \1 

sp. _L  r 3!  i:  3!  14!  0^  IT U 


Atberix  pacbvpus 

Ot 

1 

.^i 

r Oi 

1, 

LH> 

0 

\r/c 

0% 

JO 

03 

40 

06 

Simudiiw  sp. 

49i 

101  31 1 

19’ 

1091 

2%. 

273' 

16  9 

Cbdifcra  sp. 

O' 

1 

01 

2' 

31 

0%’ 

0.8' 

1 0 

Protanyderas  sp. 

: oi 

0 

11 

01 

ll 

0%1 

0 3' 

0 5 

, 

trHhMEROPTERA 

f I 

1 

1 

24%' 

304' 

Bacds  tricaudaCas 

0* 

: 303! 

16 

169 

51 

3421 

6‘ 

254' 

33' 

10681 

1%1 

2i%>; 

83 
267  0 

53 
74  6 

Scrratdla  dbialis 

; Oi 

1 

71 

1: 

41 

0%| 

l.Ol 

03 

Epdemcrcila  sp. 

' 31 

2i 

Oi 

O' 

5' 

0%. 

13' 

13 

Oruadia  doddsi 

' 4' 

31 

6! 

5' 

18! 

0%' 

43 

13 

tpeoras  sp. 

2! 

o| 

4l 

Oi 

61 

0%l 

13i 

1 9 

RhithrogcuM  sp. 

i 141 

26| 

29| 

11, 

8O1 

2%. 

20  0! 

ss 

L * 1 1 1 . 1 , 

LEPIDOPTERA  i ^ i i ^ i ^ ^ 

1 rciTopails  sp. 

2, 

0! 

3 

7; 

0%; 

1.8, 

1 3 

: : ' ■ : . . 

MACRO  INVERTEBRATE  DATA 


BLACKFOOT  RIVER 

at  Johnsnid  Park 

STATION  13 

_ 

8/10/88 

. 

Taxon 

'sample!  1 

samplc21samp!c3' 

samplc4! 

SUM 

%RA' 

-MEAN  ' 

S.  D. 

1 1 ■ 1 , • ■ 

PLECOPTERA 

1 

1 

6%i 

73; 

Calincuria  californica 

Hi 

6, 

27  i 

9< 

53i 

l%i 

13.3' 

9.4 

Claasseaia  sabalosa 

1' 

3 

1! 

3' 

8' 

0%' 

2.0' 

1.2 

Hesperoperia  padfica 

2: 

2 

4: 

1; 

9i 

0%! 

2J’ 

13 

Pcriodidac 

4; 

4| 

81 

7i 

23| 

0%| 

5.8, 

2.1 

Ftcroaarcvs  californica 

191 

17' 

431 

661 

1451 

3%. 

36.3- 

23.1 

ChloTopcriincd' 

17' 

201 

7' 

8' 

521 

1%' 

13.01 

63 

! ■ ' 1 1 ■ 

TRICHOPTERA 

1 

, 

j 

35%, 

437, 

ArctopsYchc  gx^ndis 

14i 

3 

411 

16. 

74 1 

l%i 

18J. 

16.1 



Cbcumatopsychc  spp. 

33' 

70' 

136 

45' 

284! 

6%: 

71.0' 

46.0 

HydropsYchc  occidcntalis 

15 1 

161 

37 

18i 

861 

2%l 

21J' 

10.4 

Hydropsycbe  cockerdli 

31; 

15, 

24; 

27; 

97i 

2%i 

243, 

6.8 

H.  (Caatopsycbc)  spp.? 

3251 

1501 

221; 

312' 

10081 

20%i 

252.0' 

82.2 

Lcncotiichia  picdpcs 

21 

^>1 

1' 

1' 

61 

0%i 

131 

0.6 

Zumatrichia  notosa 

1: 

0 

0: 

O' 

1: 

0%, 

03 

03 

Psychoaiyia  flavida 
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li 
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5i 
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7! 
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11.0 
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0.6 
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0.6 
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71 
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7' 
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13 
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I 01 
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Naoodadias  sp. 

' li 
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31 
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1.0 
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1 il 

ol 

2l 

1 

41 
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1.0' 

0.8 
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i 4, 

11 

71 

4^ 

16i 
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4.0 

2.4 
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i 39i 

151 
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51 

76' 

l%i 

19.0. 

143 
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i O' 

2| 

31 

2' 

71 
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1.8 

13 
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: 01 

Ol 

ll 

01 

1' 
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03' 

0.5 

Cryptochironomus  sp. 

; 0, 
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ll 
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03 
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1 01 

li 

Ol 

01 

ll 
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03 
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1 1' 

2! 

i! 

O' 

41 
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1.0' 

0.8 
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! 1231 
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Appendix  C.  Percentage  Community  Similarity  coefficients  (PCS  X 100)  for  14 

Blackfoot  River  stations  during  August.  1988  (four  square  foot  samples 
pooled  at  each  station). 


Station 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

25 

3 

10 

35 

- 

4 

5 

17 

19 

- 

5 

9 

21 

22 

86 

- 

6 

8 

19 

27 

19 

24 

- 

7 

6 

20 

21 

26 

28 

20 

- 

8 

7 

39 

39 

27 

28 

41 

35 

- 

9 

8 

39 

34 

57 

56 

38 

35 

65 

- 

10 

6 

41 

37 

24 

25 

42 

30 

81 

65 

- 

11 

7 

36 

36 

42 

41 

31 

47 

63 

67 

64 

- 

12 

8 

45 

32 

23 

23 

29 

30 

69 

55 

67 

70 

- 

13 

7 

43 

34 

21 

21 

35 

29 

74 

60 

74 

60 

82 

14 

7 

38 

35 

35 

34 

31 

42 

67 

63 

60 

72 

68 

PCS  values  >=  60  are  bold. 


Appendix  D:  STATISTICAL  ANALYSES 


Blackfoot  River  macroinvertebrate  data 


AugusL  1988 


< 


! 


1 

i 

• : 


D.1  Total  macroinvertebrate  density 


DataFile:  UpperBFRdensities 


Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio 

Prob>F 

Between 

station 

63322540.2 

6 

10553756.7 

3.3 

0.020 

Error 

68  I 47878.8 

21 

3245137.1 

Total 

I 3 1470419.0 

21 

Newman-Keuls  test*, 
station:  1 8 

mean:  238  653 

2 

1869 

3 5 

2016  2087 

7 4 

3049  5154 

DataFI  le: 
Source 

LowerBFRdensities 

Sumof  Deg.  of 

Squares  Freedom 

Mean 

Squares 

F-Ratio 

Prob>F 

Between 

stations 

17538440.9 

6 

2923073.5 

1.6 

0.209 

Error 

39435813.5 

2l 

1877895.9 

Total 

56974254.4 

27 

Newman-Keuls  test*. 

no  significant 

differences. 

station: 

12 

13 

14 

11 

8 

10 

9 

mean: 

982 

1243 

1411 

1617 

1823 

2001 

351 

underscored  vetlues  are  not  significantly  different  at  P<=  0.05. 


D.2 


Taxa  richness. 


DataFile;  UpperBFR  taxa  richness 

Sumof  Deg.  of  Mean’ 

Source  Squares  Freedom  Squares 


F-Ratio  ProoF 


Between 

station  1862.7  6 310.5  20.7  0.000 


Error 


315.0  21  15.0 


Total  2177.7  27 


Newman-Keuls  test*. 


station: 


5 4 8 2 7 


3 


mean: 


12 


32  33  33  35  36  39 


DataFile:  Lower BFR taxarichness 


Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio 

Prob>F 

Between 

stations 

561.7 

6 

93.6 

7 9 

0.000 

Error 

248.0 

21 

1 1.8 

Total  809.7  27 


Nevmian-Keuls  test*. 


station: 

9 

10 

8 

11 

12 

13 

14 

mean: 

34 

34 

37 

40 

41 

43 

47 

underscored  values  are  not  significantly  different  at  P<=  0.05. 


D.3 


Shannon  diversity. 


DataFi  le;  UpperBFR  Shannon  diversity 


Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio 

Prob>F 

Between 

station 

22.1 

6 

3.7 

13.6 

0.000 

Error 

5.7 

■ 21 

0.3 

Total 

27.8 

27 

Newman-Keuls  test*. 

station: 

1 4 

5 8 

7 

3 2 

mean; 

1.3  1.7 

2.0  3.1 

3.2 

3.5  3.7 

DataFlle: 

lower  BFRShannon  d Ivers  1 ty 

Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio 

Prob>F 

Between 

stations 

2.0 

6 

0.3 

3.5 

0.015 

Error 

2.0 

21 

0.1 

Total 

4.0 

27 

Newman-Keuls  test*. 

No  signrficant  drfference. 

st£ition; 

9 

10 

8 13 

14 

11 

12 

mean: 

3.1 

3.6 

3.6  3.7 

3.9 

3.9 

3.9 

underscored  values  are  not  significantly  different  at  P<=  0.05. 


D.4. 


Biotic  index. 


DataFile;  upperBFRbiotic index 


Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio 

Prob>F 

Between 

station 

53.5 

6 

8.9 

72.1 

0 000 

Error 

2.6 

21 

0.1 

Total 

56.1 

27 

Newman-Keuls 

test*. 

station; 

1 8 

2 

3 

5 

7 4 

mean: 

1.5  2.4 

4.0 

4.6 

4.9 

5.0  5.5 

DataFile;  lowerBFRbiotic index 

Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio 

Proo>F 

Between 

stations 

1.5 

6 

0.2 

3.0 

0.027 

Error 

1.7 

21 

O.I 

Total 

3.2 

27 

Newman-Keuls 

test  *. 

station: 

12 

1 1 

13 

8 

10 

14 

9 

mean: 

4.4 

4.5 

4.6 

4.8 

4.9 

5.0 

5. 

underscored  vaJues  are  not  significantly  different  at  P<=  0.05. 


D.5 


EPT  richness 


DataFiie:  upperBFREPTrichness 


Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean. 

Squares 

F-Ratio 

Prob>F 

Between 

station 

589,7 

6 

98.3 

21.2 

0.000 

Error 

97.3 

21 

4.6 

Total 

687.0 

27 

- 

Newman-Keuls  test 

* 

station; 

1 

2 

5 

4 

3 

6 7 

mean; 

5 

15 

17 

18 

. 19 

19  19 

DataFiie; 

lowerBFREPT  richness 

Source 

Sumof 

Squares 

Deg,  of 
Freedom 

Mean 

Squares 

F-RatIo 

Prob>F 

Between 

stations 

106.0 

6 

17.7 

3.1 

0.026 

Error 

121.3 

21 

5.8 

Total 

227.2 

27 

Newman-Keuls  test*, 
station;  g 

8 

10 

12 

11 

13 

14 

mean: 

17 

19 

19 

21 

22 

22 

23 

* Ijnderscored  vaJueaare  not  significantly  different  at  P<=  0.05. 


D.6  Ephemeroptera,  Plecoptera  and  Trichoptera  to  Chironomidae  ratio. 


DataFile;  upper BFR  EPT/C 

Sumof  Deg.  of  Mean 

Source  Squares  Freedom  Squares  F-Ratjo  Proo>F 


Between 

station 

518.8 

6 

86.5 

3.6 

0.013 

Error 

506.5 

21 

24.1 

Total 

1025.3 

27 

Newman-Keuls  test*, 
station:  3 2 

mean:  1.2  1.4 

4 

Z2 

8 

5.9 

7 

6.2 

1 5 

9.3  13.8 

DataFile: 

Source 

lowerBFR  EPT/C 

Sumof 

Squares 

Deg.  of 
Freedom 

Mear^ 

Squares 

F-Ratio 

Prob>F 

Between 

stations 

38.6 

6 

6.4 

1.8 

0.152 

Error 

75.9 

21 

3.6 

Total 

1 14.5 

27 

Newman-Keu(s  test*. 

No  significant  differences. 

station:  a 

14  . 

9 10 

13  11 

12 

mean:  2.2 

2.3 

2.4  2.6 

3.9  4.2 

5.5 

* underscored  values  are  not  siqnificanttY  different  at  P<=  0.05. 

D.7 


Percent  relative  abundance  of  the  numerically  dominant  taxon. 


DataFile:  ^RA  dominant  taxon 


Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio 

Prob>F 

Between 

station 

10842.4 

6 

1 807.  i 

10.9 

0.000 

Error 

3475.8 

21 

165.5 

Total 

14318.1 

27 

Newmem-Keuls 

test*. 

station; 

2 

3 

6 

7 

5 

4 

1 

mean; 

22 

31 

40 

40 

65 

70 

77 

DataFile: 

lower  BFR  %RAdominant  taxon 

Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio  Prob>F 

Between 

stations 

363.5 

6 

60.6 

0.9  0.540 

Error 

1 479.5 

21 

70.5 

Total 

18410 

27 

Newman-Keuls  test*. 

No  significant 

differences. 

station; 

8 

13 

14 

12 

10 

9 

1 1 

mean; 

29 

34 

35 

37 

41 

43 

47 

* underscored  values  are  not  significantly  different  at  P<=  0.05. 


D.8 


Percent  relative  abundance  of  filter-feeding  macroinvertebr-ates. 


DataFile:  upperBFR??RA  filterers 


Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio 

Prob>F 

Between 

station 

23438.7 

6 

3906.5 

27.1 

0.000 

Error 

3024.3 

21 

1 44.0 

Total 

26463.0 

27 

Newman-Keuls 

test* 

station; 

1 

8 

3 

2 

7 

5 

4 

mean: 

1 

8 

11 

23 

63 

69 

71 

DataFile: 

lower BFR  %RA  filterers 

Source 

Sumof 

Squares 

Deg.  of 
Freedom 

Mean 

Squares 

F-Ratio 

ProD>F 

Between 

stations 

894.2 

6 

149.0 

1.2 

0.341 

Error 

2589.5 

21 

123.3 

Total 

3483.7 

27 

Newman-Keuls 

test*. 

No  significant 

differences. 

station: 

8 

13 

14 

12 

10  9 

11 

mean; 

29 

34 

35 

37 

41  43 

47 

underscored  veiiues  are  not  significantly  different  at  P<=  0.05. 


APPENDIX  E 
BLACKFOOT  RIVER 
PRIORITY  POLLUTANT 


ANALYSIS  RESULTS 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  VIII 

999  18th  STREET  - SUITE  500 
DENVER, COLORADO  80202-2405 


Ref:  8ES-AS 

MEMORANDUM 


TO: 

FROM: 


Del  Nimmo,  8WM-SP 

Marvin  H.  Frye,  Chief 
Special  Environmental 


Analysis  Section 


SUBJECT:  Blackfoot  River  Study  - Final  Analytical  Results  - 

Samples  Collected  August  2 and  3,  1988 


Attached  are  final  analytical  results  for  the  Blackfoot 
River  Study.  The  samples  were  collected  on  August  2 and  3,  1988. 

The  analytical  data  for  the  Volatiles,  Semivolatiles  and  Metals 
analyses  were  forwarded  to  you  on  September  21,  1988. 


Results  included  are: 

Pesticides  4 Samples  Water 

The  original  Chain  of  Custody  forms  (4)  Nos.  8-09983, 
8-09984,  8-09985  and  8-09986  were  included  with  the  previous 
transmittal . 


Attachment 


9 


f 


U-S.  ENVnO'JMEOTAL  PROIECTICW  AGENCY 
RBGICW  VIII 

e^^viroimental  services  division 


ANALYTICAL  SUPPORT  BRANCH 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-37511 
LOCATION  : BLACKFOCT  RIVER  WT 
ANALYST  : WJM 
SAMPLING  STATION  : 11 

REMARKS  : 


DATE^IME  SAMPLED  : 08/03/88  14:55:00 
PRCOECT  CODE  : CWA 

date  received  : 08/05/88 

ANALYSIS  COMPLETE  DATE  : 10/06/88  - 


TEST 


PARAMETER 


RESULT 


GClOO  (GAS  CERCMATOGRAPHY  PEST'S  & PCB'S  AQOBOUS  ug/1) 


ALPHA-BHC 

<-05 

BETA-BHC 

<.05 

delta-bhc 

<.05 

GAMMA-BHC 

<.05 

HEPTACHLOR 

<.05 

ALDRIN 

<.05 

HEPTACHLOR 

EPOXIDE 

<.05 

ENDOSULFAN 

I 

<.05 

DIELDRIN 

<.10 

4,4' -DDE 

<.10 

ENDRIN 

<.10 

ENDOSULFAN 

II 

<.10 

4,4' -DDD 

<.10 

ENDOSULFAN 

SULFATE 

<.10 

4,4' -DDT 

<.10 

METTOXYCHLC» 

<.5 

enerin  ketone 

<.10 

gamma-chlordane 

<.5 

TOXAPHENE 

<1.0 

GC300  (G/C  OF  CHLORCKATED  HERBICIDES  ACOEOUS  ug/1) 

2,4-D  <1 
2,4,5^  <1 
2,4,5-TP  <1 


C 


U.S.  ENVIEONMEOTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAL  SERVICES  DIVISIOM 


analytical  suppc^t  branch 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-37503 
LOCATION  : BLACKPOOT  RTVER  MT 
ANALYST  : JWM 
SAMPLING  STATION  : 06 

REMARKS  : 


DATE-^IME  SAMPLED  : 08/02/88  13:35:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 08/05/88 
ANALYSIS  COMPLETE  DATE  : 10/06/88 


TEST  PARAMETER  RESULT 


GClOO  (GAS  CHROMATOGRAPHY  PEST'S  & PCB'S  ug/I) 


AROCLC»  1016 
AROCLOR  1248 
AROCLOR  1254 
AROCLOR  1260 

ALPHA-BHC  <-05 

BETA-BHC  <.05 

DELTA-BHC  <.05 

GAMMA-BKC  <.05 

HEPTACHLC»  <.05 

ALDRIN  <.05 

HEPTACHim  EPOXIDE  <.05 

ENDOSULFAN  I <.05 

DIELCRIN  <.10 

4,4'-DDE  <.10 

ENDRIN  <.10 

ENDOSULFAN  II  <.10 

4,4'-DDD  <.10 

ENDOSULFAN  SULFATE  <.10 

4,4’-DDT  <.10 

METHOXYCHLOR  <.5 

ENDRIN  KETONE  <.10 

GAMMA-CHLCRDANE  <.5 

TOXAPHENE  <1 . 0 


(G/C  OF  CHLORCNATED  HERBICIDES  PQUEOUS  ug/1) 


GC300 


2,4-D 

2.4.5- T 

2.4.5- TP 


<1 

<1 

<1 


U.S.  EWnOSMENTAL  PROTECTION  AGENCY 
REGICM  VIII 

ENVIRONMENTAL  SERVICES  DIVISION 

ANALYTICAL  SUPPCfiT  BRANCH  CERTIFICATE  OF  ANALYSIS 


DATE-TIME  SAMPLED  : 08/01/88  13:05:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 08/05/88 
ANALYSIS  COMPLETE  DATE  : 10/06/88 

RH'V^iRKS  : 


SAMPLE  NUMBER  : 8-37506 
LOCATION  : BLACKPOOT  RIVER  NfT 
ANALYST  : WJM 
SAMPLING  STATION  : 07 


TEST  PARAMETER  RESULT 


GClOO  (GAS  CHROMATOGRAPHY  PEST'S  & PCB'S  AQUEOUS  ug/1) 


ALPHA-BHC 

<.05 

BETA-BHC 

<.05 

DELTA-BHC 

<.05 

GAMMA-BHC 

<.05 

HEPTACKLOR 

<.05 

AUmN 

<.05 

HEPTAjCHLCR  EPOXIDE 

<.05 

ENDOSULFAN  I 

<.05 

DIELDRIN 

<.10 

4,4' -DDE 

<.10 

ENDRIN 

<.10 

ENDOSULFAN  II 

<.1C 

4,4' -DDD 

<.10 

ENDOSULFAN  SULFATE 

<.10 

4,4' -DDT 

<.10 

METHOXYCHLOR 

<.50 

ENORIN  KETONE 

<.10 

GAMMA-CHLORDANE 

<.50 

TOXAPHENE 

<1.0 

(G/C  OF  CHLORONATED  HERBICIDES  AQUEOUS  ug/1) 


GC300 


2,4-D 

2,4,5^ 

2,4,5-TP 


<1 

<1 

<1 


U.S.  EWIRO'MEOTAL  PROTECTION  AGENCY 
RBGICW  VIII 

E^A/IRC)^ME^7^AL  SERVICES  DIVISION 


ANALYTICAL  SUPPOfT  BRANCH 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-3751S 
location  : BLACKPOOT  RIVER  MT 
ANALYST  : WJM 
SAMPLING  STATION  : 14 

REMARKS  : 


DATE-TIME  SAMPLED  : 08/03/88  18:50:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 08/05/88 
ANALYSIS  COMPLETE  DATE  : 10/06/88 


TEST  PARAMETER 


RESULT 


GClOO  (GAS  CHROMATOGRAPHY  PEST'S  & FOB'S  AQUEOUS  ug/1) 


AROCLOR  1248 

ALPHA-BHC  <.05 

BETA-BHC  <.'o5 

DELTA-BHC  <.Q5 

GAMMA-BKC  <.'o5 

HEPTAOHLOR  <.Q5 

ALDRIN  < . 05 

HEPTAOHLOR  EPOXIDE  <.05 

ENDOSULFAN  I <.05 

DIELORIN  <.10 

4, 4 '-DDE  <’io 

EM)RrN  <.10 

ENDOSULFAN  II  <.1Q 

4,4'-DDD  <.10 

ENDOSULFAN  SULFATE  <.10 

4,4’-DDT  <.io 

METHOXYCHLOR  <.5 

ENDRIN  E<inONE  <*10 

GAMMA-GHLORDANE  <.5 

TOXAPHENE  <1.0 


GC300  (G/C  OF  CHLORONATED  HERBICIDES  AQUEOUS  ug/1) 


2,4-D 

<1 

2,4,5^ 

<1 

2,4,5^TP 

<1 

UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  VIII 

999  18th  STREET  - SUITE  500 
DENVER, COLORADO  80202-2405 


•-cr 


Ref;  8ES-AS 
MEMORANDUM 


QCO  0 
o u.  i 


TO: 

FROM: 


Del  Nimmo,  8WM-SP 

Marvin  H.  Frye,  Chief 
Special  Environmental 


Section 


SUBJECT;  Blackfoot  River  Study  - Analytical  Results 
Collected  August  2 & 3,  1988 


Samples 


Attached  are  analytical  results  for  the  Blackfoot  River 
Study.  The  samples  were  collected  on  August  2 & 3,  1988. 

Results  included  are: 


Volatiles 

4 

Samples 

Water 

Semivolatiles 

4 

Samples 

Water 

Metals 

4 

Samples 

Water 

+ 

1 Field  Blank 

Results  not  included  are: 

Pesticides  4 Samples  Water 


Pesticide  results  will  be  transmitted  when  analyses  are 
complete . 


The  original  Chain  of  Custody  forms  (4)  Nos.  8-09983, 
8-09984,  8-09985  and  8-09986  are  included  herewith. 


Attachment 


U.S.  EWim^lMENTAL  PROTBCriaj  PGENCY 
REGION  VIII 

ENVIRONMEOTAL  SERVICES  DIVISION 

ANALYTICAL  SUPPORT  BRANCH  CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-37519  DATE-TIME  SAMPLED  : 08/02/88  13:30:00 

LOCATiaj  : BLACKPOOT  RIVER  MT  PROJECT  CODE  : CWA 

ANALYST  : GRP  DATE  RECEIVED  : 08/05/88 

SAMPLING  STATION  : 06  ANALYSIS  COMPLETE  DATE  : 08/16/88 

Rf>!ARKS  : MAJCRS  ARE  TOTAL  METALS  OTHERS  ARE  TR  METALS 


TEST  PARAMETER  RESULT 


UVlOO  (ICP  METALS  PQUBOUS  ug/1  EXCEPT  * mg/1) 

CALCIUM*  42.4 

. MAGNESIUM*  13.5 

SODIUM*  2 . 2 

ZINC  <10 


AAIOO  (ATOMIC  ABSORPTION  ACCJEOUS  ug/1) 


LEAD 

OOPPER 

CADMIUM 


<3.0 

<1.0 

1.0 


I 


U.S.  ENVnO^MEOTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAT;  SERVICES  DIVISION 

ANALYTICAL  SUPPC^  BRANCH  CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-37505  DATE^IME  SAMPLED  : 08/02/88  13:30:00 

LOCATION  : BLACKFOOT  RIVER  MT  PROJECT  CODE  : CWA 

ANALYST  : GRP  DATE  RECEIVED  : 08/05/88 

SAMPLING  STATION  : 07  ANALYSIS  COMPLETE  DATE  : 08/16/88 

REMARKS  : MAJORS  ARE  TOTAL  METALS  OTHERS  ARE  TO  METALS 


TEST  PARAMETER 


RESULT 


UVlOO  (ICP  METALS  AQUEOUS  ug/1  EXCEPT  * mg/1) 


CALCIUM*  34.6 

MAGNESIUM*  10.6 

SODIUM*  3 . 3 

ZINC  <10 


-AAIOO  (ATOMIC  ABSORPTION  A3UEOUS  ug/1) 

LEAD 
COPPER 
CADMIUM 


<3.0 

<1.0 

0.7 


I 


U.S.  ENVIRONMENTAL  PROTBCriON  AGENCY 
RBCIOSI  VIII 

environmental  services  DIVISIC^ 


ANALYTICAL  SUPPCKT  BRANCH 


certificate  of  analysis 


SAMPLE  NUMBER  : 8-37509 
LOCATICW  : BLACKFOOT  RIVER  MT 
ANALYST  : GRP 
SAMPLING  STATICX^  : 11 


DATE-T’IME  SAMPLED  : 08/03/88  14:50:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 06/05/88 
ANALYSIS  CCMPi'lTE  DATE  : 08/16/88 


REI4ARKS  : MAJORS  ARE  TOTAL  METALS  OTHERS  ARE  TR  METALS 


TEST  PARAMETER  RESULT 


UVlOO  (ICP  METALS  AQUEOUS  ug/1  EXCEPT  * mg/1) 

CALCIUM*  29.0 

MAGNESIUM*  12.7 

SODIUM*  2.5 

ZINC  <io 


AAIOO  (ATOMIC  ABSORPTION  AQUEOUS  ug/1) 


LEAD 

COPPER 

CADMIUM 


<3.0 

<1.0 

0.9 


1 


r 


U.S.  ENVIRONMENTAL  PROI'ECTION  AGENCT 
RB3ICW  VIII 

envircwmental  services  division 

ANALYTICAL  SUPPCXRT  BRANCH  CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-37516  DATE-TIME  SAMPLED  : 08/03/88  18:45:00 

LOCATION  : BLACKFOOT  RIVER  MT  PROJECT  CODE  : CWA 

ANALYST  : GRP  DATE  RECEIVED  : 08/05/88 

SAMPLING  STATION  : 14  ANALYSIS  COMPLETE  DATE  : 08/16/88 

RIKARKS  : MAJORS  ARE  TOTAL  METALS  OTHERS  ARE  TR  METALS 


TEST 

PARAMETER 

RESULT 

UVlOO 

(ICP  METALS  AQUEOUS  ug/1 

EXCEPT  * nvg/1) 

CALCIUM* 

29.2 

MAGNESIUM* 

12.9 

SODIUM* 

3.0 

ZINC 

<10 

AAIOO  (ATOMIC  ABSORPTION  AQUEOUS  ug/1) 


LEAD 

COPPER 

CADMIUM 


<3.0 

<1.0 

0.8 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
RB3ICN  VIII 

environmental  SERVICES  DIVISION 

ANALYTICAL  SUPPOd  BRANCH  CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : BFTRV\FB 
LOCATION  : BLACKFOOT  RIVER  MT 
ANALYST  : GRP 

SAMPLING  STATION  : FIELD  BLANK 


DATE-TIME  SAMPLED  : 08/03/88  00:00:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 08/05/88 
ANALYSIS  COMPLETE  DATE  : 08/16/88 


REMARKS  : MAJCHS  ARE  TOTAL  METALS  OTHERS  ARE  TR  METALS 


TEST  PARAMETER  RESULT 

AAIOO  (ATOMIC  ABSCRPTION  AQUEOUS  ug/1) 

lead  <3.0 

COPPER  <1 . 0 

CADMIUM  <0 . 5 


UVlOO  (ICP  METALS  AQUEOUS  ug/1  EXCEPT  * mg/1) 


CALCIUM* 

<0.2 

MAGNESIUM* 

<0.2 

SODIUM* 

<0.3 

ZINC 

<10 

I 


r 


SAMPLE 

ND. 

8-37519 

HARDNESS 

161.4658 

SAMPLE 

NO. 

8-37505 

HARDNESS 

130.047 

SAMPLE 

NO. 

8-37516 

HARDNESS 

126.0346 

SAMPLE 

NO. 

8-37509 

HARDNESS 

124.7116 

BLACKFOOT  RIVER  SURVEY 

Samples  Collected  August  2 & 3,  1988 


• •* 


0C93n[c5_Analy5i5_pata_Sheet 


Laboratory  Naae;  USEPA  Region  8 

Lab  Saaple  ID:  £l/\AK  S 'U>  '93 

Tag  Nuflber:  

Sacple  Matrix:  (Siu 


Case  nuaber:  QjJ/}L/ry 

Site: 

Date  Received:  — - 

Data  Released  By:  A.  Curtis 


Volatile  Coaoounds 


Concentration:  L,I1,H  Zg(/J 


Date  Extracted/Prepared: 

Date  Analyzed:  0 - - SS 

Cone  Factor:  1 

/X 

(7 


MS  File: 


Percent  Moisture: 

pH--  - 

Dil  Factor:  ''  - 


CASi 


Coepound  Maine 


Accent 


CAS§ 


Coepound  Naee 


Acount 


^ 74-97-3  Chioroeethane 

< 2, 

79-34-5  1 , 1 ,2,2-Tetrachloroethane 

< 2. 

74-93-9  Broaccethane 

79-B7-5  1 .2-DichloroDroDane 

75-01-4  Vinyl  Chloride 

10061-02-6  Trans-1 J-Dichlorcorooene 

75-00-3  Chloroethane 

79-01-6  Trichloroethene 

75-09-2  Methylene  Chloride 

124-48-1  Dibroffiochlorocethane 

67-64-1  Acetone 

< 

79-00-5  1 . 1 .2-Trichlorcethane 

75-15-0  Carbon  Disulfide 

< i 

71-43-2  Benzene 

75-35-4  1 , l-Dichlcroethene 

10061-01-5  Cis-l .3-DichlorcoroDEne 

75-34-3  1 . 1-Dichloroethane 

110-75-8  2-ChIoroethvlyinvlether 

156-60-5  Trans-1 .2-Dichloroethene 

75-25-2  Bronofora 

67-66-3  Chlorofora 

591-78-6  2-Hexanone 

107-06-2  1 ,2-Dichloroethane 

108-10-1  4-Methvl -2-Pen tanone 

78-93-3  2-Butanone 

127-18-4  Tetrachloroethene 

71-55-6  1 , 1 , 1-Trichloroethane 

108-88-3  Toluene 

56-23-5  Carbon  Tetrachloride 

108-90-7  Chlorobenzene 

lOS-05-4  Vinyl  Acetate 

100-41-4  Ethvlbenzene 

75-27-4  Brocodichloroaethane 

100-42-5  St'/rene 

2-Pentanone 

V 

/ 

Total  iylenes 

/ 

OraanicB  Analysis  Data  Sheet 


r 


€ 

US&PA  Region  8 Case  nuaber; 

XT/)T/o  ^ ^ ^O^c.K/^ooT  A/\J£X  ~ 

0 - X'l ^ (0  / ^“te  Received:  Q -'2.  -gg 

/j(S_oX^>OX Data  Released  By:  A.  Curtis 


y9ldUl§_DQ5DQyQ^§ 

Concentration:  L,h,H  L<d  U 

Date  E.itracted/Prepared:  0—/^-0S 

Date  Analyced:  0 

Cone  Factor:  J_ 

Dnits;  ^ 

CAS§  Coepound  Naee  Aaount  CAS§  Coopound  Nase  Anount 


HS  File:  ^ 

Percent  Hoisture:  — 

pH:  — 

Dil  Factor:  ' 


Laboratory  Naaei 
Lab  Saaple  ID: 
Tag  Nuaber: 
Saaple  Matrix: 


€» 


-it 


».  ■•  ' ‘'^»;PK<i 


•>4 

• :■  - T»’rT-“1TmT--  • ' « >■- » 

K-  ■'^■•'^  -’*^  ■ ' 


:.?  ' ' L?i^ J V/^'  ■ -'i, 


. . ■■  y.  _ •■.£''•  ■ 


i 'i:'  '•' 


V.  :'\r^  . ■ i-  - -.':^'^’ 

^ ••  ^ ‘..'•<t.:®-t=  »*'  ■^■:  *.  , '•  r -“■ 

^•"^' ■/«ra"n-  - " 


..  ,...  »(-^>n^.^^'r:  ;;^-Jgi-  <■■  .?  ,-  ':.A  . :^'Jl 

^ ■'  : •-W.-'r*r  ;Tt'  -'V  " Alfci?' 

'■*£^  if.  *M  •■?•  1 = c*  *r 


<jC  ^ . f ' '.'  : ^ ‘ . V V, : .-'*,  A, , . . ^-y 

. - y>‘?  J ,«  '5**  .V  --'  -i‘  ^ .^/  :^. 

••". 'jtfi  1ft  -^4."#  •*•  .,«^*Xi: 




T*. . ■•— '••'m 


T^r 


w;  -i! 


•'K 


•%* 


‘yfy. 


P^'  «f-VA'-5T 
7 |.  ^.♦>V'^hr  . 


mi 


' ' .->^1 
P 1-  _-  ^ 


i-*'.  r ft'"' 


Oraanics  Analysis  Data  Sheet 


Laboratory  Naae: 
Lab  Saople  ID: 
Tag  Nuflber: 
Sacple  Matri::: 


USEPA  Reoion  3 


.cr/^iTyo^  7 


31^01 


Case  nonber:  l^/)T£A  (^_u/)Li~rY 

Site:  X/  \/^ 

g?  -X  - 06 


Date  Received:  

Data  Released  By:  A.  Curtis 


y9l3tiIC_C5SD9DD^§ 

Concentration:  L,H,H  Aoiy 

Date  Er.tracted/Prepared:  y-J6-00 

Date  Analyzed: 

Cone  Factor: 

Units: 


hS  File:  S' 


Percent  Moisture: 

pH:  

Dil  Factor: 


CAB§ 


(T 

CocDDund  Naoe 


Aoount 


CAS§ 


CocDound  tJaee 


Aaount 


74-37-3 

Chlorooethane 

< 2. 

79-34-5 

1 , 1 ,2,2-Tetrachloroethane 

< 

-2_ 

74-33-9 

Broaoiethane 

78-37-5 

1 .C-DichloroDroDane 

75-01-4 

Vinyl  Chloride 

10061-02-6 

Trans-1 .3-DichlorcoroDene 

75-U0-3 

Chloroethane 

79-01-6 

Trichloroethene 

75-09-2 

Methylene  Chloride 

1 

124-48-1 

Dibroaochloroaethane 

67-64-1 

Acetone 

d /o 

79-00-5 

1 . 1 ,2-Trichlorcethane 

75-15-0 

Carbon  Disulfide 

< :i 

71-43-2 

Benzene 

75-35-4 

1 , 1-Dichloroethene 

10061-01-5 

Cis-l J-DichloroDrooens 

75-34-3 

1 ,1-Dichloroethane 

110-75-3 

2 - C h 1 0 r 0 e t h V 1 y i n V 1 e t h e r 

156-60-5 

Trans-1 .2-Dichloroethene 

75-25-2 

Bromof ora 

67-66-3 

Chlorofora 

591-78-6 

2-He.'<anone 

107-06-2 

1 ,2-Dichloroethane 

108-10-1 

4-Methvl-2-Pentanone 

! 

78-93-3 

2-Butanone 

127-13-4 

Tetrachloroethene 

1 

7 1 -5 j-6 

1 . 1 ,1-Trichloroethane 

10S-3S-3 

Tcl uene 

r ; n-'  r 

Carbon  Tetrachloride 

108-90-7 

Chlorobenzene 

103-05-4 

Vinyl  Acetate 

100-41-4 

Ethylbenzene 

1 

75-^7-4 

Brnniniii  rh!  nr  oiTie thane 

100-42-5 

Stvrene 

1 

2-Pentanone 

V 

Total  ivlenes 

> 

/ 

t 


0C9“!lic5_ftndlv£[5_D3ta_Sheet 


Laboratory  Naoe:  USEPA  Rsoion  8 

Lab  Saaple  ID:  // 

Tag  Nuaber: 

Saaple  Matrix:  (2.0 


Case  nuaber:  C3.<->/^L/jy 

Site:  A L/i k /^oo'T'  

Date  Received:  ^ - I?  - S3 

Data  Released  By:  A.  Curtis 


Volatile  CoraDounds 


Concentration:  L,M,H  ^ 


Date  Fxtracted/Preoared: 

Date  Analyzed:  ~/6  -00 

Cone  Factor:  

Units:  ^ 

cr 


MS  File:  i 
Percent  Moisture:  _ 
pH:  — 

Dil  Factor:  ' — 


CAS§  Coopound  Nase 


Aaount  CASS  Compound  Nase 


Asount 


7^-B7-3 

Chlorooethane 

< 2. 

79-34-5 

1 , 1 ,2,2-Tetrachloroethane 

2- 

74-33-9 

Brofflooethane 

78-37-5 

1 .2-DichloroDrooane  I 

75-01-4 

Vinyl  Chloride 

10061-02-6 

Trans-l .3-Dichlorooroosne 

75-00-3 

75-09-"^ 

Chloroethane 
Methylene  Chloride 

/7  U1  0 

124-48-1 

DibroEOchloroaethane 

67-64-1 

Acetone 

</o 

79-00-5 

I . I ,2-Trichloroethane 

75-15-0 

Carbon  Disulfide 

< 

2. 

71-43-2 

Benzene 

7S-35-4 

1 . 1-Dichloroethene 

10061-01-5 

Cis-l ,3-DichlorooroDene 

75-34-3 

1 .1-Dichloroethane 

110-75-8 

7 c or  7 

2-Chloroethvl vinyl  ether 

156-60-5 

Ll-LL.-\ 

Trans-I .2-Dichloroethene 
rh' nrn^  nra 

/ J ^ J L 

591-78-6 

2-Hexanone 

107-06-2 

1 ,2-Di chloroethane 

103-10-1 

1 77  1 Q_i 

4-Methyl -2-Pentanone 

Tafr^rhl  nrnpfhcn^^ 

78-93-3 

71-55-6 

2-Butanone 

1,1 ,1-Trichloroethane 

1^/  la  7 

103-83-3 

1 AQ  QA  7 

Toluene 

fh  I nr nh on opp 

Cl  C* 

kJ  o ji.  c <J 

108-05-4 

Carbon  Tetrachloride 
Vinyl  Acetate 

1 U 0 1 J ' 
100-41-4 

Ethylbenzene 

TS-OT-A 

Brnnindichl  or  oae  thane 

1 00-42-5 

Stvrehe 

2-Pentanone 

V 

f 

Total  Tylenes 



OC330ic5_Ana] Y5is_Data_Shest 


Laboratory  Naae: 
Lab  Baople  ID: 
Tag  Nuaber: 
Saople  Matrix: 


USER A Raoion  8 


/V~ 


Case  nuaber:  Cp,o/^L/Ty 

Site:  ^ 

Date  Received:  ^ - gg 


Data  Released  By:  A.... Curtis 


Volatile  CoaoDunds 


Concentration:  L,M,H  /.oU 


Date  Extracted/Prepared: 
Date  Analyzed:  S 

Cone  Factor:  i. 

Units: 


f 


MS  File:  7 


Percent  Moisture: 

pH:  — 

Dil  Factor:  ' 


CAS3 

Coopound  Nace 

Aaount 

CAS§ 

Coepound  Naae 

A:o 

unt 

[74-37-3 

Chlorooethane 

< 12 

79-34-5 

1 , 1 ,2,2-Tetrachloroethane 

< 

i 1 

■^74-33-9 

Brofflosethane 

73-37-j 

1 .2-DichloroDrooane 

75-01-4 

Vinyl  Chloride 

10061-02-6 

Trans-l .3-DichlorooroDsnB 

75-00-3 

Chloroethane 

79-01-6 

Trichlcroethene 

75-09-2 

Methylene  Chloride 

' 

/ 

124-48-1 

DibroGOchloroaethane 

67-64-1 

Acetone 

-c  /<:> 

79-00-5 

1 . 1 ,2-Trichloroethane 

75-15-0 

Carbon  Disulfide 

-2 

~2. 

71-43-2 

Benzene 

75-35-4 

1 , 1-Dichloroethene 

10061-01-5 

Cis-l .3-DichlorooroDBne 

75-34-3 

1 ,1-Dichloroethane 

110-75-8 

2-Chloroethvlvinvl ether 

156-60-5 

Trans-1 .2-Dichloroethene 

75-25-2 

Bromof ora 

67-66-3 

Chlorofora 

591-78-6 

2-Hexanone 

107-06-2 

1 ,2-Dichloroethane 

108- 10-1 

4-Methvl-2-Pentanone 

78-93-3 

2-Butanone 

127-13-4 

Tetrachloroethene 

71-55-6 

1,1.1-Trichloroethane 

109-88-3 

Tcl uene 

Cl  n -»  c 

Carbon  Tetrachloride 

108-90-7 

Chlorobenzene 

108-05-4 

Vinyl  Acetate 

100-41-4 

Ethylbenzene 

75-27-4 

Sroraodichloroaethane 

100-42-5 

Stvrene 

2-Pentanone 

V 

Total  Jylenes 

1 


PROJECT  1 DATE  : cT  SQ 

SUBSTRATE  : y^c3.0^<C:0^ 

VOLATILES 

SPIKE  LEVEL  : ^cD  A^/^. 


^ RECOVERY 


GC/MS 

FILE 

SAMPLE  . 

TAG  # 

1 ,2-DICHLORO- 
ETHA)JE-D^ 

DB-TOLUENE 

comx 

/o3 

7r.  / 

^ -1 

y<^/f  r 

^C'r/rr/d>^  7 

'0-21'^oV 

/o^ 

If-.O 

<->  ^ — 

£aL 

s'T/rr^^y^  / / 

^-S>7S-/i 

/ d 7~ 

7 

/f- 

0-Ti^n 

/O0 

^i.  e 

^u^un 

A 

/o  / 

/oo 

A/97?? 

A.  A . 

//.  / 

/o.  C 

/ Y 

77_o  -/cl2 

18.1 -l-xl 

A^L<y 

/yll 

(.0/704^/^ 

r//^  '75'% 

Z/zVy/'Y' 

1 

' 

1 

1 


1 


t n 


Or^GAlMC  L/.n  HES'JLTS 


USE  FA  FESION  S 


-M.:  /f^P 


C c s e f : 


Date  S £ r;.  p 1 £ 


^ . 


,:2ch3> 


^ n p 1 £ : '.  £ I r i : /[■  ,]/pA_ 


r,. 


£ c r. p 1 £ IE):  ^ 3 


Anclyst  : ^ .Jd-/!// 

L 0 c £ t i c n ; Sj~/!  /i'  f'dO'T 

0 c t e A,  n c 1 3'  - & ^ 

/ / 

P £ r £ r.  £ t £ r s i S£//f^ KJ/-:x/\j 


/O 


-&x)  7 j,?)  y 3 ^ ^ ^ s / ^ 


S£-p^£  Size:  / Zl 


Extr£cticn  P'.Ethod:  cx5/^ 


Final  V c 1 u - e : 


Instrur.ent: 


^0 


C 0 1 u rr,  n : ^ /fy  ^ 


F 1 OW  S ; 0^  3 y^Kf 


Detector 


Temperature: 

,y  ^ 

Injection  Size: 


Comments  : 


epa  sample  no. 


EEMIVOLATILE 


IB 

ORGANICS 


analysis  data  sheet 


Name;  //IL—  Contract; 


I .^iL^cjfrcJcrr  1 


lb  Code:  Case  No.:  

Matrix:  (soil/^^^^ 

Sample  vrt/vol:  /Axia.  (q/mL) 

Level:  /(low/med)  

% Moisture:  not  dec 

Extraction:  ^^(^pF/Cont/Sonc) 


SAS  No.  : 


SDG  No. 


dec . 


GPC  Cleanup: 


CAS  NO. 


(Y/^. 


pH : 

COMPOUND 


F'fr//  70t  ^0  „ _ 

Lab  Sample  ID:  ^ ~ 3 33  iH) 


Lab  File  ID:  f-  3331/V 

Date  Received: 

Date  Extracted; 

Date  Analyzed: 

Dilution  Factor: 

CONCENTRATION  UNITS: 

or  ug/Kg) q 


( 


108-9  5-2 Phenol 

111-44-4 bis(  2 -Chi  or  oe  thy  1 ) ether 

9 5-57-8 2-Chlorophenol IZZIH 

541-7  3-1 1, 3 -Di chlorobenzene 

106-46-7 1, 4 -Di chlorobenzene 

100-51-6 Benzyl  alcohol ZIZZI^ZZZ] 

95-50-1 1, 2 -Di chlorobenzene 

95-48-7 2 -Methyl  phenol ZIZ!ZZZ!!ZZ 

108-60-1 bis  - (2-Chloroisopropyl ) ether 

106-4  4-5 -'4  -Methylphenol__ 

621-64-7 N-Nitroso-di-n-propy  leonine 

67-72-1 Hexachloroethane ^ 

9 8-9  5-3 Nitrobenzene 

78-59-1 Isophorone^ 

88-75-5 2-Nitrophenol_ 

105- 67-9 2 , 4 -Dime thy Iphenol 

65-85-0 Benzoic  acid 

111-91-1 bis  (2-Chloroethoxy ) methane 

120-83-2 2 , 4 -Dichlorophenol 

120-82-1 1/2, 4 -Tri chlorobenzene 

91-20-31 Naphthalene 

106- 47-8 4-Chloroaniline 

87- 68-3 Hexachlorobutadiene 

59-50-7 4 -Chi  or  0-3 -methyl  phenol 

91-57-6 2-Methyl  naphthalene 

77-47-4 Hexachlorocyclopentadiene 

88- 06-2 2,4, 6-Trichlorophenol 

95-95-4 2 , 4 , 5-Trichlorophenol 

91-58-7 2-Chloronaphthalene 

8 8-74-4 2-Nitroaniline 

131-11-3 Dime  thy  Iphtha  late 

2 08-9  6-8 Acenaphthylene 

606-20-2 2, 6-Dinitrotoluene  


i 


I 


I 

I 


i / 


FORM  I SV-1 


10/86 


I 


1C 


SEMIVOLATILE  ORGANICS  AI^ALYSIS  DATA  SHEET 


Lab  Name: 

Cub  Code:  Case  No.: 


Contract: 
SAS  No. : 


epa|  sample  no, 

^M:<!c/rr'0irr 

5^/]  / 


SDG  No.  : 


Matrix:  (soil/water) 
Sample  vrt/vol: 

Level:  (low/med) 

% Moisture:  not  dec. 


_{g/mL) 


dec. 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Lab  Sample  ID: 

Lab  File  ID:  

Date  Received: 
Date  Extracted: 


333~C^} 


Date  Analyzed: 
Dilution  Factor: 


CAS  NO. 


COMPOUND 


C^CENTRATION  UNITS; 
/{ug/L.  or  ug/Kg) 


99- 09-2 — 

83- 32-9 — 
51-28-5 — 

100- 02-7- 
132-64-9- 
121-14-2- 

84- 66-2 — 
7005-72-3 
86-73-7 — 
100-01-6- 
534-52-1- 

86- 30-6 — 

101- 55-3- 
118-74-1- 

87- 86-5  — 

85- 01-8-- 
120-12-7- 

84- 74-2--' 

206- 44-0— 
129-00-0-' 

85- 68-7 — 
91-94-1 — 
56-55-3 — 
218-01-9- 
117-81-7- 
117-84-0- 
205-99-2- 

207- 08-9- 
50-32-8 — 
193-39-5- 
53-70-3 — 
191-24-2- 


--3-Nitroaniline 
--Acenaphthene 


■~2 , 4 -Dinitrophenol_ 

4-Nitrophenol 

Dibenzofuran 

2,4 -Dinitrotoluene 

Diethylphthalate 


- -4 -Chlorophenyl -phenyl ether 
--Fluorene 


--4 -Nit roan i line 

— 4 , 6-Dinitro-2-methylphenol 

--N-Nitrosodiphenylamine  (1) 

--4-Bromophenyl-phenylether 

--Hexachlorobenzene 

— Pentachlorophenol 

•-Phenanthrene 

--Anthracene 


-Di-n-butylphthalate 
-Fluoranthene 
-Pyrene 


Butylbenzylphthalate 


-3,3* -Dichlorobenzidine 

-Benzo  (a)  anthracene [ 

-Chrysene 


bis (2-Ethylhexyl) phthalate 

-Di-n-octylphthalate 

-Benzo  (b)  fluoranthene 

-Benzo (k) f luoranthene_ 

-Benzo (a) pyrene 


-Indeno ( 1 , 2 , 3-cd) pyrene 

-Dibenz (a,h) anthracene 

-Benzo (g,h, i)perylene 


(1)  ~ Cannot  be  separated  from  diphenylamine 


SU 


iQk 


773^ 


~j 


y 


FORM  I SV-2 


10/86 


I 


EPA  SAMPLE  NO. 


IF 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


I.ab  Name:  Crf OA'  Contract: 

uh  Code:  Case  No.:  EAS  No.:  SDG  No 


I ’ i/-d 


Matrix:  (soil/water) 

Sample  vt/vol : 

I,evel:  . (low/med) 

% Moisture:  not  dec. 


(g/mL) 


dec . 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Lab  Sample  ID: 
Lab  File  ID: 


Date  Received:  

Date  Extracted: 

Date  Analyzed:  ' 


Dilution  Factor: 


Number  TICs  found: 


CONCENTRATION  UNITS 
(ug/L  or  ug/Kg)^ 


CAS  NUMBER 


I. 
2 , 

3 . 

4 , 

5, 

6, 

7 , 

8 . 
9. 

IQ. 
11. 
12  . 

13  . 

14  . 

15. 

16. 
17  . 
18. 

19. 

20. 
21. 
22. 

23  . 

24  . 

25. 

26. 
27  . 
28. 
29  . 
30. 


COMPOUND  NAME 

1 

4 

RT 


EST.  CONC, 


FORM  I SV-TIC 


10/86 


IB 

EEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO. 


Name:  C) A 

Case  No, 


Contract : 


ojCL  I ir~ 


lb  Code: 


Matrix:  (soil/yat  ) 

Sample  wt/vol : _JX-iUl 

Level : 


SAS  No. : 


(g/mL), 


700S~b 

Lab  Sample  ID 
Lab  File  ID: 


SIOG  No.  ; 


■ ^(^^/med)  

% Moisture:  not  dec. 
Extraction:  ( (SepF/Cont/Sonc) 


GPC  Cleanup: 


dec . 


y-.:  '^ys7)F 
37F'o7 

Date  Received:  --:y 

Date  Extracted: 

Date  Analyzed: 


pH : 


Dilution  Factor: 


CAS  NO. 


COMPOUND 


''"C^JCE^TRATION  UNITS: 
^g/^6r  ug/Kg) 


108-95-2 

111-44-4 

95-57-8- 

541-73-1 

106-46-7 

100-51-6 

95-50-1- 

95-48-7- 

108-60-1 

106-44-5 

621-64-7 

67-72-1- 

98-95-3- 

78-59-1- 

88-75-5- 

105- 67-9 
65-85-0- 
111-91-1 
120-83-2 
120-82-1 
91-20-31 

106- 47-8 

87- 68-3- 
59-50-7- 
91-57-6- 
77-47-4- 

88- 06-2- 
95-95-4- 
91-58-7- 
88-74-4- 
131-11-3 
208-96-8 
606-20-2 


Phenol 


-bis ( 2-Chloroethyl ) ether_ 

-2-Chlorophenol 

-1 , 3 -Di chlorobenzene 

-1 , 4-Dichlorobenzene 

-Benzyl  alcohol 

-1 , 2-Dichlorobenzene 

-2-Methylphenol_ 


-bis- ( 2 -Chloro isopropyl ) ether 
-4-Methylphenol 


-N-Nitroso-di-n-propyl amine 

-Hexachloroethane 

-Nitrobenzene 

-Isophorone 


2-Nitrophenol 


-2 , 4 -Dimethy lphenol_ 
-Benzoic  acid 


-bis (2-Chloroethoxy) methane_ 
-2,4  -Diehl  or  ophenol_ 


■1,2, 4-Trichlorobenzene_ 
-Naphthalene 


4-Chloroaniline 

Hexachlorobutadiene 


-4 -Chloro-3-methylphenol_ 
-2 -Me  thy  1 naphtha  lene_ 


-Hexachlorocyclopentadiene_ 

-2,4, 6-Trichlorophenol 

-2,4, 5-Trichlorophenol 

-2-Chloronaphthalene_ 

-2-Nitroaniline  


-Dimethy Iphthal ate 

-Acenaphthylene 

-2, 6-Dinitrotoluene 


Jl 


FORM  I SV-1 


10/86 


1C 


SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


era  sample  no. 


Lab  Name: 
Code: 


■TV.  a.'/ 


Case  No 


Matrix:  (soil/water) 
Sample  wt/vol: 

Level:  (low/med) 

% Moisture:  not  dec. 


,(g/mL) 


dec. 


Ex-traction:  (SepF/Cont/Sonc) 


Contract: 
SAS  No. : 


I C /f  \/~  j 


Lab  Sample  ID: 
Lab  File  ID: 


SDG  No.  : 


Date  Received: 
Date  Extracted: 
Date  Analyzed: 


GPC  Cleanup:  (Y/N) 


pH: 


Dilution  Factor: 


CAS  NO. 


COMPOUND 


CONCENTRATJON  UNITS: 
Mug/L  or  ug/Kg) 


Q 


99- 09-2 3 -Nit  roan  i line 

8 3-32-9 Acenaphthene 

51~28-5 2 , 4-Dinitrophenol 

100- 02-7 4 -Nitrophenol 

13  2-64-9 Dibenzof  uran 

121-14-2 2,4  -Dinitrotoluene 

8 4-6  6-2 Di  e thy  Iphtha  late 

7 005-72-3 4-Chlorophenyl-phenylether 

8 6-73-7 Fluorene ' 

100- 01-6 4 -Nit  roan  i line 

534-52-1 4 , 6 -Din itro- 2 -methyl phenol 

8 6-3  0-6 N-Nitrosodiphenyl  amine  (1) ' 

101- 55-3 4-Bromophenyl-phenylether 

118-74-1 Hexa  chlorobenzene ~ 

8 7-8  6-5 Pentachlorophenol  ^ 

8 5-01-8 Phenanthrene ZZZZZZi^Z 

12  0-12-7 Anthracene 

8 4-74-2 Di-n-butylphthalate 

2 06-4  4-  0 Fluoranthene 

129-00-0 Pyrene 

8 5-68-7 Butylbenzylphthalate 

91-94-1 3 , 3 • -Dichlorobenzidine 

56-55-3 Benzo  (a)  anthracene ~~~ 

218-01-9 Chrysene 

bis  (2-Ethylhexyl)  phthalate 

117-84-0 Di-n-octy  Iphtha  late ^ 

205-99-2 Benzo  (b)  fluoranthene 

207-08-9 Benzo(k)  fluoranthene 

5 0-3  2-8 Benzo  (a)  pyrene 

19  3-3  9-5 Indeno  ( 1 , 2 , 3-cd)  pyrene 

53-7  0-3 Dibenz(a,h)  anthracene 

191-2  4-2 Benzo  (g,h,  1)  perylene 


S3L 

iC/ 

IQJL 

/O^ 

I 


1/ 

_JZ 

/.  VST 

-i  u 


1 


(1)  ~ Cannot  be  separated  from  diphenylamine 


FORM  I SV-2 


10/86 


9 


IF 

EEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


Name:  IF/IL  Contract:, 

ab  Code:  Case  No.:  EAS  No.: 


EPA  SAMPLE  NO. 


EDG  No.  : 


Matrix:  (Boil/water) 

Sample  vt/vol : 

Level:  . (low/med) 

% Moisture:  not  dec. 


(g/mL) 


Lab  Sample  ID: 
Lab  File  ID: 


37'5>  o H 


dec . 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 

Number  TICs  found:  


Date  Received:  

Date  Extracted:^ 

Date  Analyzed: 

Dilution  Factor:  


CONCENTRATION  UNITS 
(ug/L/or  ug/Kg) 


CAS  NUMBER 


COMPOUND  NAME 


RT 


EST.  CONC, 


1. 

2 .' 

3 

4 

5. ' 

6. ‘ 

7 .' 

8 

9.' 
1Q.‘ 
11. 
12.' 

13  .' 

14  .' 

15. ' 

16. 
17. 
18  . 

19. 

20. 
21. 
22  . 

23  . 

24  . 

25. 

26. 
27  . 
28. 
29  . 

I 30. 


FORM  I SV-TIC 


10/8 


I 


I 


IB 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Name 
lb  Code: 


: IML 


Case  No. : 


Matrix:  (soil^^ater)  j_ 

Sample  vt/vol : 

^l^w/med) 


/MAi 

Level 

% Moisture:  not  dec. 


(g/mL)^ 


dec . 


Extraction:  ^SepF/Cont/Sonc) 

GPC  Cleanup:  Vi/^  pH: 


Contract : 
SAS  No. : 


ERA  SAMPLE  NO. 



\SMe/r7^afrr  I 

S^fftOs'A 


SDG  No.  : 


/vf/K  3 

Lab  Sample  ID: 

Lab  File  ID: 


9-3 


'y-3  y r/O 


Date  Received:  jS. 

Date  Extracted: 

Date  Analyzed: 

Dilution  Factor: 


(' 


OONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  nug/Lr‘  or  ug/Kg)  Q 


108-95-2 Phenol 

1 

1 

111-4  4-4 bis  ( 2-Chloroethyl ) ether 

1 

9 5-57-8 2 -Chlorophenol 

1 

1 

541-73-1 1, 3 -Di chlorobenzene 

1 

1 

106-46-7 1, 4 -Di chlorobenzene 

1 

1 

100-51-6 Benzyl  alcohol 

1 

1 

95-50-1 1, 2 -Di chlorobenzene 

1 

1 

9 5-48-7 2-Methylphenol 

1 

1 

108-60-1 bis  - ( 2-Chloroisopropyl ) ether  | 

1 

1 

106-4  4-5 4-Methylphenol 

1 

1 

621-64-7 N-Nitroso-di-n-propyl  amine 

1 

1 

67-72-1 Hexachloroethane 

1 1 I 

9 8-95-3 Nitrobenzene 

1 1 1 

78-59-1 Isophorone 

1 1 1 

88-75-5 2-Nitrophenol 

1 1 1 

105-67-9 2,4  -Dime  thy  Iphenol 

1 1 

65-85-0 Benzoic  acid 

1 1 

111-91-1 bis  (2-Chloroethoxy)  methane 

1 1 

120-83-2 2, 4 -Di chlorophenol 

1 1 

120-82-1 1,2,4  -Tri  chlorobenzene 

1 1 

91-2  0-31 Naphthalene 

1 I 

106-4  7-8 4-Chloroaniline 

1 1 

8 7-68-3 Hexachlorobutadiene 

1 1 

59-50-7 4 -Chi  oro- 3 -me  thy  Iphenol 

1 I 

91-57-6 2 -Methyl  naphthalene 

1 1 

77-47-4 Hexachlorocyclopentadiene 

1 1 

88-06-2 2,4, 6 -Tri chlorophenol 

1 1 

9 5-95-4 2 , 4 , 5-Tr  ichlorophenol 

1 1 

91-58-7 2-Chloronaphthalene 

1 1 

8 8-74-4 2-Nitroaniline 

1 1 

131-11-3 Dimethylphthalate 

1 

2 08-9  6-8 Acenaphthylene 

1 

/ 1 1 

606-2  0-2 2,6-Dinitrotoluene 

1 

FORM  I SV-1 


10/86 


I 1C 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 

Lab  Name: 


Code : 


Case  No, 


Contract: 
SAS  No. : 


ERA  SAMPLE  NO, 

^^7C-/('/='d-dT' 

Su'. 


SDG  No.  : 


Matrix:  (soil/water) 

Sample  vt/vol: 

Level:  (low/med) 

% Moisture:  not  dec. 


(g/mL) 


dec , 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Lab  Sample  ID:  'T'S'JO 

Lab  File  ID:  . 

Date  Received:  

Date  Extracted: 

Date  Analyzed: 


o 


o 


CAS  NO. 


COMPOUND 


Dilution  Factor: 

^RATION  UNITS: 
(ug/L  ,or  ug/Kg) 


99- 09-2 

83- 32-9 

51-28-5 

100- 02-7 

132-64-9 

121-14-2 

84- 66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-1 

86- 30-6 

101- 55-3 

118-74-1 

87- 86-5 

85- 01-8 

120-12-7 

84- 74-2 

206- 44-0 

129-00-0 

85- 68-7 

91-94-1 

56-55-3 

218-01-9 

117-81-7 

117-84-0 

205-99-2 

207- 08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


-3-Nitroaniline 
-Acenaphthene_ 


-2 , 4-Dinitrophenol_ 

-4-Nitrophenol 

-Dibenzofuran 

2 , 4 -Dinitrotoluene 

Diethylphthalate 


-4 -Chi orophenyl -phenyl ether 
-Fluorene 


4-Nitroaniline 


-4 , 6-Dinitro-2-methylphenol 

-N-Nitrosodiphenylamine  (1) 

-4-Bromophenyl-phenylether 

-Hexachlorobenzene 

-Pentachlorophenol 

-Phenanthrene 

-Anthracene 


-Di-n-butylphthalate_ 

-Fluoranthene 

■Pyrene 


-Butylbenzylphthalate 

-3,3' -Dichlorobenzidine 

-Benzo (a) anthracene 

-Chrysene 


-bis (2-Ethylhexyl) phthalate 

-Di-n-octylphthalate 

-Benzo (b) fluoranthene 

-Benzo (k) fluoranthene 

-Benzo (a) pyrene 


-Indeno (1,2, 3-cd) pyrene 

-Dibenz (a ,h) anthracene 

-Benzo (g,h, i)perylene 


/QU 


/o  u 


_£<d_ 


(1)  - Cannot  be  separated  from  diphenylamine 


FORM  I SV-2 


10/86 


1 


IF 

EEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


EPA  SAMPLE  NO, 


1 


' Name: 

Case  No. 


X, 

ab  Code: 


Contract 
SAS  No. : 


l(/- 


SE>G  No.  : 


Matrix:  (soil/water) 

Sample  vt/vol: 
l^vel;  . (low/med) 

% Moisture:  not  dec. 


(g/mL), 


Lab  Sample  ID: 
Lab  File  ID: 


dec . 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 

Number  TICs  found:  


Date  Received: 
Date  Extracted: 
Date  Analyzed: 


Dilution  Factor; 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg) 


CAS  NUMBER 


1. 
2 . 


5. 

6. ' 

7 .' 

8 

9 .' 
IQ.' 
11. 
12.' 

13  . 

14  .' 

15. ’ 

16. ' 

17  .' 

18  .' 

19. ' 

20. 
21. 
22. 

23  . 

24  . 

25. 

26. 

27  . 

28  . 
\ 29. 
I 30 . 


COMPOUND  NAME 


■yt  oV/. 


RT 


EST.  CONC. 


FORM  I SV-TIC 


10/86 


9 


IB 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
Name:  Contract: 


lb  Code: 


Case  No. : 


Matrix:  (soil/water) 


Sample  vt/vol : 


,(g/mL). 


low./med) 


Level ; 

% Moisture:  not  j3ec. 
Extraction: 

GPC  Cleanup:  (Y/j^/ 


dec . 


tSe^H/Cont/Sonc) 

ifi") 


pH : 


EPA  SAMPLE  NO. 

\jl/^  <M  VF 


SAS  No.  : 


SDG  No.  : 


Lab  Sample  ID: 


Lab  File  ID: 
Date  Received; 


7-3  77-/^/ 


7-^ 


-W 


7'^  r'7 

Date  Extracted:  'f  ~ 3 '^3 o 
Date  Analyzed: 


-jJP 


Dilution  Factor: 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS: 


(ug/L/or  ug/Kg) 


108-95-2 Phenol 

111-4  4-  4 bis(  2 - Chi or oe thy  1 ) ether 

9 5-57-8 2-Chlorophenol 

541-73-1 1, 3 -Di chlorobenzene 

106-46-7 1, 4 -Di chlorobenzene 

100-51-6 Benzyl  alcohol 

95-50-1 1 , 2-Dichlorobenzene 

9 5-48-7 2-Methylphenol 

108-60-1 bis  - ( 2 -Chi or o isopropyl ) ether 

106-4  4-5 4-Methylphenol 

621-64-7 N-Nitroso-di-n-propy  leonine 

67-72-1 Hexachloroe  thane 

9 8-95-3 Nitrobenzene 

78-59-1 Isophorone 

88-75-5 2-Nitrophenol 

105- 67-9 2 , 4 -Dimethylphenol 

65-85-0 Benzoic  acid 

111-91-1 bis  (2-Chloroethoxy ) methane 

120-83-2 2 , 4 -Dichlorophenol 

120-82-1 1, 2 , 4 -Trichlorobenzene 

91-2  0-31 Naphthalene 

106- 4  7-8 4-Chloroaniline 

8 7-68-3 Hexachlorobutadiene 

59-50-7 4 -Ch  loro- 3 -methyl  phenol 

91-57-6 2 -Me  thy  Inaphtha  lene 

77-47-4 Hexachlorocyclopentadiene 

88-06-2 2 , 4 , 6-Trichlorophenol 

95-95-4 2,4, 5-Trichlorophenol 

91-58-7 2-Chloronaphthalene 

8 8-74-4 2-Nitroaniline 

131-11-3 Dime  thy  Iphtha  late 

2 08-9  6-8 Acenaphthylene 

606-20-2 2, 6-Dinitrotoluene 


J'C/ 


Q 


FORM  I SV-1 


10/86 


1C 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


T^b  Name:  f\J~^G'l OA' 


Lab  Code: 


Case  No. : 


Contract : 
SAS  No. : 


ERA  SAMPLE  NO. 


SDG  No. 


Matrix:  (soil/water) 

Sample  vt/vol:  (g/mL) 

Level:  (low/med)  

% Moisture:  not  dec. dec. 

Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Lab  Sa 
Lab  File  ID: 


mple  ID:  3 


Date  Received:  

Date  Extracted: 

Date  Analyzed: 

Dilution  Factor: 


CAS  NO. 


COMPOUND 


TRATION  UNITS: 
or  ug/Kg) 


99- 09-2 

83- 32-9 

51-28-5 

100- 02-7 

132-64-9 

121-14-2 

84- 66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-1 

86- 30-6 

101- 55-3 

118-74-1 

87- 86-5 

85- 01-8 

120-12-7 

84- 74-2 

206- 44-0 

129-00-0 

85- 68-7 

91-94-1 

56-55-3 

218-01-9 

117-81-7 

117-84-0 

205-99-2 

207- 08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


-3-Nitroaniline_ 
-Ace naphthene 


--2 , 4-Dinitrophenol_ 

— 4-Nitrophenol 

— Dibenzofuran 

— 2 , 4-Dinitrotoluene_ 
Di e thy Iphtha late 


- 4 -Chi or ophenyl -phenyl ether 

■Fluorene 


4-Nitroaniline 


-4 , 6-Dinitro-2-methylphenol 

-N-Nitrosodiphenylamine  (1) 

-4 -Bromophenyl-phenylether 

-Hexachlorobenzene 

-Pentachlorophenol 

-Phenanthrene 

-Anthracene  


-Di-n-butylphthalate_ 

-Fluoranthene 

-Pyrene 


■Butylbenzy Iphtha late 

-3,3' -Dichlorobenzidine_ 

-Benzo (a) anthracene 

-Chrysene 


-bis (2-Ethylhexyl) phthalate 

-Di-n-octy Iphtha late 

-Benzo (b) fluoranthene 

-Benzo (k) fluoranthene 

-Benzo (a) pyrene 


-Indeno (1,2 , 3-cd) pyrene_ 

-Dibenz (a,h) anthracene 

-Benzo (g, h, i)perylene 


(1)  - Cannot  be  separated  from  diphenylamine 


_5^/ 


/Q^ 


/OU 


u 


\\ I 


/.  ycr 


I / 


FORM  I SV-2 


10/86 


EPA  SAMPLE  NO. 


IF 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 

TENTATIVELY  IDENTIFIED  COMPOUNDS  ] (: /f 


Name: 


oE£;^ 


~7W 


jb  Code:  Case  No.:  

Matrix:  (soil/water) 

Sample  vt/vol : (g/mL) 

level:  (low/med)  

% Moisture:  not  dec. dec. 

Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Contract: | J]/ 

/ 

SAS  No.:  SDG  No.:  


Lab  Sample  ID:  _ 

Lab  File  ID:  

Date  Received:  _ 
Date  Extracted :_ 
Date  Analyzed:  _ 
Dilution  Factor: 


FORM  I SV-TIC 


10/86 


IB 

EEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


^ Name:  /^^  C'/OA  ~A/// 

lb  Code:  Case  No.: 


Matrix:  (soil/water) 


Sample  wt/vol : 

Level:  (f^^/med) 

% Moisture:  not  dec. 


J-  (g/mL) 


dec . 


Extraction:  /(SepF/Cont/Sonc) 


GPC  Cleanup:  (Y/^)_^^ 


pH: 


Contract : 
SAS  No. : 


EPA  SAMPLE  NO. 


SDG  No. 

Lab  Sample  ID: 


Lab  File  ID:  _ 
Date  Received: 
Date  Extracted 
Date  Analyzed: 


r ^ i / / 

Dilution  Factor:  iGZoL 


(. 


/^O^ENTRATION  UNITS: 

CAS  NO.  COMPOUND  f (ug/Ly  or  ug/Kg) Q 


108-95-2 Phenol  | 

A-U 

1 

1 

111-44-4 bis  ( 2-Chloroethyl ) ether  | 

1 

95-57-8 2-Chlorophenol  | 

1 

1 

541-73-1 1,3-Dichlorobenzene  1 

1 

106-46-7 1,4-Dichlorobenzene  j 

1 

100-51-6 Benzyl  alcohol  1 

1 

95-50-1 1,2-Dichlorobenzene  | 

I 

1 

95-48-7 2-Methylphenol  | 

1 

1 

108-60-1 bis  - ( 2 -Chi oro isopropyl ) ether  1 

1 

1 

106-44-5 4-Methylphenol  | 

1 

1 

621-64-7 N-Nitroso-di-n-propylamine  | 

1 

1 

67-72-1 Hexachloroethane  I 

1 

1 

98-95-3 Nitrobenzene  j 

1 

1 

78-59-1 Isophorone  | 

t 

1 

1 

88-75-5 2-Nitrophenol  | 

1 

1 

105-67-9 2 , 4 -Dimethylphenol  | 

t 

1 

1 

65-85-0 Benzoic  acid  1 

1 

1 

111-91-1 bis  ( 2 -Chi or oethoxy)  methane  j 

1 

1 

120-83-2 2 , 4-Dichlorophenol  j 

1 

1 

120-82-1 1,2, 4 -Trichlorobenzene  1 

I 

1 

91-20-31 Naphthalene  I 

1 

1 

106-47-8 4-Chloroaniline  j 

1 

1 

87-68-3 Hexachlorobutadiene  | 

1 

1 

59-50-7 4 -Chi  oro- 3 -methyl  phenol  j 

1 

1 

91-57-6 2-Methylnaphthalene  | 

i 

1 

77-47-4 Hexachlorocycl  open  tad  iene  j 

1 

1 

88-06-2 2 , 4 , 6-Trichlorophenol  j 

1 

1 

95-95-4 2 . 4 , 5-Trichlorophenol  j 

1 

I 

91-58-7 2-Chloronaphthalene  | 

1 

1 

88-74-4 2-Nitroaniline  I 

1 

1 

131-11-3 Dimethylphthalate  | 

1 

1 

208-96-8 Acenaphthylene  j 

1/ 

1 

606-20-2 2 , 6-Dinitrotoluene  | 

V 

1 

1 

1 

FORM  I SV-1 


10/86 


1C 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name:_  y///_ 

Wd  Code : Case  No . : 


Contract: 
SAS  No. : 


ERA  SAMPLE  NO. 

I S/j(IC/7rc^T 


SDG  No.  : 


Matrix:  (soiI/yater)V 

Sample  vt/v^: 


Level 


( g/mL) 


Lab  Sample  ID: 
Lab  File  ID: 


med) 


% Moisture:  not  dec. 


dec . 


Ex-traction:  Z(Se^F/Cont/Sonc) 

GPC  Cleanup:  (Y/^T/  pH: 


Date  Received:  

Date  Extracted: 

Date  Analyzed:  p/o-zy 


CAS  NO. 


COMPOUND 


Dilution  Factor: 

CpNCEI^TRATION  UNITS: 
/ug/L  or  ug/Kg) 


99- 09-2 

83- 32-9 

51-28-5 

100- 02-7 

132-64-9 

121-14-2 

84- 66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-1 

86- 30-6 

101- 55-3 

118-74-1 

87- 86-5 

85- 01-8 

120-12-7 

84- 74-2 

206- 44-0 

129-00-0 

85- 68-7 

91-94-1 

56-55-3 

218-01-9 

117-81-7 

117-84-0 

205-99-2 

207- 08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


-3-Nitroaniline 

-Ace naphthene 

-2 , 4 -Dinitrophenol_ 

-4 -Nitrophenol 

-Dibenzofuran 

-2 , 4 -Dinitrotoluene 


Die thy Iphtha late 


•4 -Chlorophenyl-phenylether 
-Fluorene 


-4 -Nitroaniline 

-4 , 6-Dinitro-2-methylphenol 
-N-Nitrosodiphenylamine  (1)' 
- 4 -Bromophenyl -phenyl ether_J 

-Hexachlorobenzene 

-Pentachlorophenol 

-Phenanthrene 

-Anthracene 


-Di-n-buty Iphtha la te_ 

-Fluoranthene 

-Pyrene 


-Butylbenzylphthalate 

-3,3' -Dichlorobenzidine 

•Benzo (a) anthracene 

-Chrysene 


-bis (2-Ethylhexyl) phthalate 

-Di-n-octy  Iphtha  late [ 

-Benzo (b) fluoranthene 

-Benzo (k) fluoranthene 

-Benzo (a) pyrene 


-Indeno (1,2, 3-cd) pyrene 

-Dibenz (a,h) anthracene 

•Benzo (g,h, i)perylene 


SU 


/OU 


/OU 


SU 


.j5“. 


V 


(1)  - Cannot  be  separated  from  diphenylamine 


FORM  I SV-2 


10/86 


9 


EPA  SAMPLE  NO 


IF 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


Naine:_ 

Case  No. : 


jb  Code: 


Matrix:  (soil/water) 

Sample  vt/vol : 

Eevel:  . (low/med) 

\ Moisture:  not  dec. 


(g/mL) 


dec 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Contract; 
SAS  No. : 


6c//JKiZ/ 


BDG  No.  : 


Lab  Sample  ID: 
Lab  File  ID: 


OdiL 


Date  Received: 
Date  Extracted: 


Date  Analyzed:  d "/ 0 
Dilution  Factor: 


Number  TICs  found: 


CONCENTRATION  UNITS: 
/ (ug/L  or  ug/Kg) 


CAS  NUMBER 


2 . 

3 . 

4 . 

5. 

6. 
7 . 
8. 
9. 

IQ. 
11. 
12. 

13  . 

14  . 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23  . 

24  , 

25, 

26, 
27  , 

' 28, 
f 29, 
I 30 


COMPOUND  NAME 


El 


RT 


EST.  CONC, 


FORM  I SV-TIC 


10/86 


9 


IB 

EEMIVOIATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Name : 


lb  Code: 


Case  No. : 


Contract : 
SAS  No. : 


era  SAMPLE  NO. 

I v^cje~r 

I cff/mr  Si,'/;//;  / 


Matrix:  (soil/water) 


SDG  No. 


7=jW  yd^S'O 

Lab  Sample  ID: 


~r 


Sample  vt/vol 
Level:  ' /(low/med) 

% Moisture:  not_dec. 


jl  Z/rer  (q/mL) 


dec . 


Extraction:  /(SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/@ 


Lab  File  ID:  ^‘-33JI>t)  /^'S 

Date  Received: 

Date  Extracted:  ^-7-9P 

Date  Analyzed:  7-/0 '71 


pH : 


CAS  NO. 


COMPOUND 


Dilution  Factor: 

/^PNCENTRATION  UNITS: 
/fug/L  or  ug/Kg) 


108-95-2 

111-44-4 

95-57-8- 

541-73-1 

106-46-7 

100-51-6 

95-50-1- 

95-48-7- 

108-60-1 

106-44-5 

621-64-7 

67-72-1- 

98-95-3- 

78-59-1- 

88-75-5- 

105- 67-9 
65-85-0- 
111-91-1 
120-83-2 
120-82-1 
91-20-31 

106- 47-8 

87- 68-3- 
59-50-7- 
91-57-6- 
77-47-4- 

88- 06-2- 
95-95-4- 
91-58-7- 
88-74-4- 
131-11-3 
208-96-8 
606-20-2 


Phenol 


-bis ( 2-Chioroethyl ) ether_ 

-2-Chlorophenol 

-1 , 3 -Di chlorobenzene 

-1 , 4 -Di chlorobenzene 

-Benzyl  alcohol 

-1 , 2-Dichlorobenzene 

-2-Methylphenol 


-bis- ( 2 -Chloro isopropyl ) ether 
•4 -Methylphenol 


-N-Nitroso-di-n-propyl2unine_^ 

-Hexachloroethane 

-Nitrobenzene 

-Isophorone 


2-Nitrophenol 


■2 , 4 -Dimethylphenol 
-Benzoic  acid 


-bis ( 2-Chloroethoxy) methane 

-2 , 4-Dichlorophenol 

-1,2, 4-Trichlorobenzene 
-Naphthalene 


4-Chloroaniline 

Hexachlorobutadiene 


-4 -Chloro- 3 -methyl phenol 
■2 -Methyl naphthalene 


/>fS 


-Hexachlorocyclopentadiene 

-2,4, 6-Trichlorophenol 

-2,4, 5-Trichlorophenol 

-2-Chloronaphthalene 

-2-Nitroaniline 


Dime thy Iphtha late 

Acenaphthylene 

2 , 6-Dinitrotoluene 


±. 


-S'U 


Ml 


jy.iT 


Sl( 


M 


V 


Si( 


V 


FORM  I SV-1 


10/86 


1C 


SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


ERA  SAMPLE  NO, 


Name;  (P/  G// 

Lab  Code:  Case  No.: 


I <J^)jLj^jc//Foxrr 


Contract: 
SAS  No. : 


SDG  No. : 


Matrix:  (soil/water) 

Sample  vt/vol:  (g/mL) 

Level:  (low/med)  

% Moisture:  not  dec. dec. 

Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Lab  Sample  I D : //S  -^3 '^S'dX) 

Lab  File  ID:  , 

Date  Received:  

Date  Extracted: 

Date  Analyzed:  ^j'"/ 0 


CAS  NO. 


COMPOUND 


Dilution  Factor: 

CON'CE'kTRATION  UNITS: 
'lug/L/or  ug/Kg) 


99- 09-2 

83- 32-9 

51-28-5 

100- 02-7 

132-64-9 

121-14-2 

84- 66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-1 

86- 30-6 

101- 55-3 

118-74-1 

87- 86-5 

85- 01-8 

120-12-7 

84- 74-2 

206- 44-0 

129-00-0 

85- 68-7 

91-94-1 

56-55-3 

218-01-9 

117-81-7 

117-84-0 

205-99-2 

207- 08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


--3-Nitroaniline 

- -Ace naphthene 

--2 , 4-Dinitrophenol_ 

■-4 -Nitrophenol 

-Dibenzofuran 

•-2 . 4 -Dinitrotoluene 


Jtl. 


-Die thy Iphtha late 

-4-Chlorophenyl-phenylether 

-Fluor ene 

-4 -Nitroaniline 


-4 , 6-Dinitro-2-methylphenol 

-N-Nitrosodiphenylamine  (1) 

-4 -Bromophenyl-phenylether 

-Hexachlorobenzene * 

-Pentachlorophenol 
-Phenanthrene 
-Anthracene 


A3 


-Di-n-buty Iphtha late 

-Fluoranthene 

-Pyrene 


-Butylbenzy Iphtha late 

-3,3' -Dichlorobenzidine 

-Benzo (a) anthracene 

-Chrysene 


bis (2-Ethylhexyl) phthalate 

-Di-n-octy Iphtha late 

-Benzo (b) fluoranthene 

-Benzo (k) fluoranthene 

-Benzo (a) pyrene 


-Indeno (1,2, 3-cd) pyrene 

-Dibenz (a,h) anthracene 

-Benzo (g , h, i) perylene 


(1)  - Cannot  be  separated  from  diphenylamine 


1 1 

1 1 

1 Ss'u  1 

1 Jou  1 

1 FU  I 

1 ,5'3. 9 1 

1 SU  1 

1 ’ 1 

1 ‘ 1 

1 1 1 

1 

1 

'■! 

V 

J-F).  3 

SF 

M 

V 

■FF 

1 

i/ 

Fyj- 

1 

1 

1 

1 

i, 

\y 

FORM  I SV-2 


10/86 


EPA  SAMPLE  NO. 


IF 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


b Name:  ..('''TT/L 

Case  No . : 


jb  Code: 


Contract : 
SAS  No. : 


I / 


<L- 


SDG  No. 


Matrix:  (Boil/water) 

Sample  vt/vol : 

Level:  (low/med) 

\ Moisture:  not  dec. 


(g/mL), 


dec , 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Lab  Sample  ID: 

Lab  File  ID:  ~ 

Date  Received:  

Date  Extracted: 

:: 


Date  Analyzed; 


Dilution  Factor: 

/Concentration  units: 


FORM  I SV-TIC 


10/86 


laJz-  Name: 


WATER  SEMIVOLATILE  ^^ATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  RECOVERY 

Contract:: 


7 - 


.atJ  Code:  Casa  No.: 

SAS  No. : SDG  No. : 

atrix  Spike  - EPA  Sample  No.: 

5/1’ >3 

1 AMOUNT 

1 

SAMPLE 

CONC.  1 MS  CONC. 

1 

1 QC 

1 ADDED 

1 

IN  EXTRACT  1 IN  EXTRACT 

1 MS% 

1 LIMITS 

COMPOUND 

1 (ng) 

i 

(ug/L)  1 (ug/L) 

1 REC  # 

1 REC. 

Phenol 

1 /o-Q 

1 

1 

1 

1 3-3^ 

1 12-89 

2-Chlorophenol 

1 /LtO 

1 

1 yo ^ 

1 'YO^ 

1 27-123 

I, 4-Dichloro- 

1 

1 

1 

1 

1 

benzene  - ■ - 

1 ^ ^ 

i 

1 .3^5' 

1 

1 36-97 

N-Nitroso-di-n- 

1 

1 

1 

Propylamine 

1 3 0 

I 

1 ^/3..? 

1 

1 41-116 

1,2, 4— Trichloro- 

1 

1 

1 

1 ■ 

1 

benzene 

1 33/ 

1 

1 3/cka 

1 

1 39-98 

4 -Chi or 0-3 -Methyl- 

1 

1 

1 

1 

1 

phenol 

1 fOQ 

1 

I /3Z3 

\ 9 

1 23-97 

Acenaphthene 

1 <1/ 

1 

1 ^ / 

\ 13  . / 

1 46-113 

4-Nitrcphenol 

1 /oc 

1 

1 

1 

1 10-80 

2 , 4-Dinitrotoluene 

i 3/ 

1 

1 / 

1 3 J--  9 

1 24-96 

Pentachlorophenol 

1 

1 

1 - 3 

1 3 

1 9-103 

Pyrene 

! 

1 

I 3 3".^ 

1 /3C.D 

1 26-127 

1 

1 

1 

; 

|MSD  CONC 

. IN  1 

MSD%  1 MS%  1 % 

1 QC  LIMITS 

COMPOUND 

1 EXTRACT (ug/L)  | 

REC  ^1  REC  RPD  # 

1 RPD 

1 REC. 

Phenol 

1 

1 

1 I 

1 42 

1-12 -3  9 

2-Chlorophenol 

1 

1 

I 1 

1 40 

1 27-123 

1, 4-Dichloro- 

1 

1 

1 1 

1 

i 

benzene 

1 

1 

1 1 

1 28 

1 36-97 

N-Nitroso-di-n- 

1 

1 

1 1 

1 

1 

Propylamine 

1 

1 

1 1 

1 38 

1 41-116 

L, 2 , 4-Trichloro- 

1 

1 

1 1 ' 

1 

1 

benzene 

1 

1 

1 1 

1 28 

1 39-98 

4-Chloro-3 -Methyl- 

1 

1 

1 1 

1 

1 

phenol 

1 

1 

1 1 

1 42  ■ 

1 23-97 

Acenaphthene 

1 

1 

1 I 

r 31 

1 46-118 

4-Nitrophenol 

1 

1 

1 1 

1 50 

1 10-30 

2 , 4-Dinitrotoluene 

1 

1 

1 33 

1 24-96 

Pentachlorophenol 

1 

1 

1 1 

1 50 

1 9-103 

Pyrene 

1 

1 

1 1 

1 31 

1 26-127 

1 

1 

1 1 

1 

1 

Column  to  be  used  to  flag  recovery  and  RPD  values  wich  an  asterisk 
Values  outside  of  QC  limits 


out  of 


^ike  Recovery: 
C’CIECJTS : 


out  of 


outside  limits 

outside  limits 


FORM 


SV-l 


10/3 


SAMPLE  NAME: 
SAMPLE  NAME: 
SAMPLE  NAME: 
SAMPLE  NAME: 
SAMPLE  NAME: 
SAMPLE  NAME: 


8-37510 

8-37514 

8-37504 

8-33500 

BLANK 

MS8-33500 


SAMPLE  VALUE 

57.5 

SAMPLE  VAiLUE 

70.3 

SAMPLE  VALUE 

65.5 

SAMPLE  VALUE 

68.1 

SAMPLE  VALUE 

71.8 

SAMPLE  VALUE 

66.1 

NEW  DATA  SETT 


USER:  JOAN  MANEiART  DATE:  8-24-88 

PROJECT:  BLACKPOOT  RIVER  SAMPLE  MATTOX:  WZVTER 

CHEMICAL  COMPOUND:  2-ELUCMDPHENOL 

NEW  DATA  SET  PARAMETERS 
MEAN:  66.55  % 

STANDARD  DEVIATION:  5.044502  % 

RSD:  7.580018  % 

THE  951  CONE.  LIMITS(2SD)  ARE  56.460996  TO  76.639004  % 

UPDATED  DATA  BASE  PARAMEITERS 

SAMPLE  MATTOX:  WATER  CHEMICAL  COMPOUND:  2-FLUCROPHENOL 

DATE:  8-24-88 

MEAN:  66.55  % 

STANDARD  DEVLATI04:  5.044502  % 

RSD:  7.580018  % 

THE  95%  0O4F.  LIMITS(2SD)  ARE  56.460996  TO  76.639004  % 

THE  99%  CONE.  LIMITS  (3SD)  ARE  51.416494  TO  81.683506  % 


SAVE  THESE  VALUES  EOR  FUTURE  USE 


Sl= 


3.993 


S2= 


2.670065 


N=  6 


i 

i 


SAMPLE  NAME:  8-37510 
SAMPLE  NAME:  8-37514 
SAMPLE  NAME:  8-37504 
SAMPLE  NAME:  8-33500 
SAMPLE  NAME:  BLANK 


SAMPLE  VALUE:  57.4 

SAMPLE  VALUE:  62.9 


SAMPLE  VALUE:  46.9 
SAMPLE  VALUE:  53.2 
SAMPLE  VALUE:  50.1 
SAMPLE  VALUE:  49 


SAMPLE  NAME:  MS8-33500 


NEW  DATA  SET 


USER:  JOAN  MANHART 


DATE:  8-24-88 


PRCJBCT:  BLACKEDOT  RIVER 


SAMPLE  MATRIX:  WATER 


CHEMOU:.  COMPOUND:  D5-PHENDL 

NEW  DATA  SET  PARAMETERS 
MEAN:  53.25  % 

STANDARD  DEVIATION:  5.9775413  % 

RSD:  11.22543  % 

lEE  95%  OONF.  LIMITS(2SD)  ARE  41.294917  TO  65.205083  % 


MEAN:  59.9  % 

STANDARD  DEVIATION:  8.7207172  % 

RSD:  14.558793  % 

THE  95%  OONF.  LIMITS(2SD)  ARE  42.458566  TO  77.341434  % 

THE  99%  OONF.  LIMITS  (3SD)  ARE  33.737848  TO  86.062152  % 

SAVE  THESE  VALUES  FOR  FUTURE  USE 
Sl=  7.188  S2-  4.389268  N=  12 


UPDATED  DATA  BASE  PARAMETERS 


SAMPLE  MATRIX:  WATER 


CHEMICAL  COMPOUND:  D5-PHENOL 


DATE:  8-24-88 


SAMPLE 

NAME:  8-37510 

SAMPLE  VALUE 

65.8 

SAMPLE 

NAME:  8-37514 

SAMPLE  VALUE 

76.8 

SAMPLE 

NAME:  8-37504 

SAMPLE  VALUE 

78.6 

SAMPLE 

NAME:  8-33500 

SAMPLE  VALUE 

75.2 

SAMPLE 

NAME:  BLANK 

SAMPLE  VALUE 

87.6 

SAMPLE 

NAME:  MS8-33500 

SAMPLE  VALUE 

95.6 

NEW  DATA  SET 


USER:  JOAN  MANHART  DATE:  8-24-88 

PROJECT:  BLACKPOOT  RIVER  SAMPLE  MATRIX:  WATER 

CHEKTCAL  COMPOUND:  D5-NITROBENZENE 

NEW  DATA  SET  PARAMETERS 
MEAN:  79.933333  % 

STANDARD  DEVIATICW:  10.372785  % 

RSD:  12.976795  % 

THE  95%  CONE.  LIMITS(2SD)  ARE  59.187764  TO  100.6789  % 

UPDATED  DATA  BASE  PARAMETERS 

SAMPLE  MATRIX:  WATER  CHEMICAL  COMPOUND:  D5-NITRCHENZENE 

CATE:  8-24-88 

MEAN:  66.577778  % 

STANDARD  DEVIATION:  13.239582  % 

RSD:  19.885888  % 

THE  95%  OCX4F.  LIMITS(2SD)  ARE  40.098613  TO  93.056942  % 

THE  99%  CONE.  LIMITS  (3SD)  ARE  26.859031  TO  106.29652  % 


SAVE  THESE  VALUES  FOR  ELOURE  USE 


Sl= 


11.984 


S2= 


8.276668 


N=  18 


SAMPLE  NAME:  8-37510 

SAMPLE  VZMXJE: 

70.6 

SAMPLE  NAME:  8-37514 

SAMPLE  VALUE: 

80 

SAMPLE  NAME:  8-37504 

SAMPLE  VALUE: 

78.2 

SAMPLE  NAME:  8-33500 

SAMPLE  VALUE; 

76.4 

SAMPLE  NAME:  BLANK 

SAMPLE  VALUE: 

68.8 

SAMPLE  NAME:  MS8-33500 

SAMPLE  VALUE: 

74.6 

NEW  DATA  SET 


USER:  JCAN  MANHART  DATE:  8-24-88 

PROJECT:  BLACKPOCT  RIVER  SAMPLE  MATRIX:  WATER 

CHEMLCAL  COMPOUND:  2-FEUCM)BIPHENYL 

NEW  DATA  SET  PARAMETERS 
MEAN:  74.766667  % 

STANDARD  DEVIATION:  4.3550737  % 

RSD:  5.8248868  % 

THE  95%  GONE.  LIMITS(2SD)  ARE  66.056519  TO  83.476814  % 

UPDATED  DATA  BASE  PARAMETERS 

SAMPLE  MAIEIX:  WATER  CHEMICAL  COMPOCJND:  2-FLUCROBIPHENYL 

DATE:  8-24-88 

MEAN:  68.625  % 

STANDARD  DEVIATICN:  12.116222  % 

RSD:  17.655696  % 

THE  95%  CONE.  LLMITS(2SD)  ARE  44.392557  TO  92.857443  % 

THE  99%  CONE.  LIMITS  (3SD)  ARE  32.276335  TO  104.97366  % 


SAVE  THESE  VALUES  FOR  FUTURE  USE 


SI- 


16.47 


S2= 


11.640184  N=  24 


1 


SAMPLE  NAME: 
SAMPLE  NAME: 
SAMPLE  NAME: 
SAMPLE  NAME: 
SAMPLE  NAME: 
SAMPLE  NAME: 


8-37510 

8-37514 

8-37504 

8-33500 

BLANK 

MS8-33500 


SAMPLE  VALUE 

84.4 

SAMPLE  VALUE 

94.2 

SAMPLE  VALUE 

92.5 

SAMPLE  VALUE 

99.1 

SAMPLE  VALUE 

110.9 

SAMPLE  VALUE 

119.8 

NEW  DATA  SET 


USER:  JOAN  MANHART  DATE:  8-24-88 

PROJECT:  BLACKFOOT  RIVER  SAMPLE  MATRIX:  WATER 

CHEMICAL  COMPOUND:  2 ■,  H/lr 

NEW  DATA  SET  PARAMETERS 
MEAN:  100.15  % 

STANDARD  DEVIATION:  12.998269  % 

RSD:  12.978801  % 

THE  95%  GONE.  LIMITS(2SD)  ARE  74.153462  TO  126.14654  % 


UPDATED  DATA  BASE  PARAMETERS 
SAMPLE  MATRIX:  WATER  CHEMLCAL  OOMPOLID:  2 

DATE:  8-24-88 

MEAN:  74.93  % 

STA.NDARD  DEVIATION:  17.608387  % 

RSD:  23.499782  % 


THE 

95% 

OONF.  LLMITS(2SD)  ARE 

39.713227 

TO 

110.14677 

THE 

99% 

OCNF.  LIMITS  (3SD)  ARE 

22.10484 

TO 

127.75516 

SAVE  THESE  VALUES  Em  FUTURE  USE 


Sl= 


22.479 


S2= 


17.742675  N= 


30 


SAMPLE 

NAME:  8-37510 

SAMPLE  VALUE 

92.9 

SAMPLE 

NAME:  8-37514 

SAMPLE  VALUE 

91.4 

SAMPLE 

NAME:  8-37504 

SAMPLE  VALUE 

80.6 

SAMPLE 

NAME:  8-33500 

SAMPLE  VALUE 

78.6 

SAMPLE 

NAME:  BLANK 

SAMPLE  VALUE 

107.6 

SAMPLE 

NAME:  MS8-33500 

SAMPLE  VALUE 

71.1 

NEW  DATA  SETT 


USER:  JOAN  MANHART  DATE:  8-24-88 

PROJECT:  BLACKTOOT  RIVER  SAMPLE  MATOIX:  WATER 

CHEMICAL  COMPOUND:  D14-TERPHENYL 

NEW  DATA  SEJT  PARAMETERS 
MEAN:  87.033333  % 

STANDARD  DEVLATIOJ:  12.983477  % 

RSD:  14.917821  % 

THE  95%  GONE.  LIMJTS(2SD)  ARE  61.06638  TO  113.00029  % 

UPDATED  DATA  BASE  PARAMETH^ 

SA.MPLE  MATRIX:  WATER  CHEMICAL  COMPOUND:  D14-TERPHENYL 

DATE:  8-24-88 

MEAN:  76.947222  % 

STANDARD  DEVIATION:  17.375607  % 

RSD:  22.581201  % 

THE  95%  CONE.  LIM1TS(2SD)  ARE  42.196009  TO  111.69844  % 

IHE  99%  CONE.  LLMITS  (3SD)  ARE  24.820402  TO  129.07404  % 


SAVE  THESE  VALUES  FOR  FUIURE  USE 


Sl=  27.701 


S2= 


22.371841  N= 


36 


UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  VIII 


yy 


Ref:  8ES-AS 


MEMORANDUM 


999  18th  STREET  - SUITE  500 
DENVER,  COLORADO  80202-2405 


FROM: 


SUBJECT: 


lent ist 


Marvin  H.  Frye,  Chief 
Special  Environmental 


MAY  2 4 1989 

I 

I 


— f 

IS  Section 


p 


Blackfoot  River  Bioassay,  MT  - Analytical  Results  - 
Samples  Collected  April  24,  1989 


Attached  are  f ina 1 analytical  results  for  the  Blackfoot 
River  Bioassay  Project.  The  samples  were  collected  on 
April  24,  1989. 

Results  included  are: 


Volatiles 

4 

Samples 

Water 

Semivolati les 

4 

Samples 

Water 

Metals  - ICP 

5 

Samples 

Water 

Metals  - AA 

5 

Samples 

Water 

Pesticides 

4 

Samples 

Water 

The  original  Chain  of  Custody  forms  (5)  Nos.  8-10686, 
8-10687,  8-10688,  8-10689,  and  8-10690  are  included  herewith. 


Attachment 


I u- 


Jl 


o "S.  - 


z I 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAL  SERVICES  DIVISION 


ANALYTICAL  SUPPORT  BRANCH 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-15667 
LOCATION  : BLACKFOOT  RVR  BIO 
ANALYST  : GRP 
SAMPLING  STATION  : 0 3 


DATE-TIME  SAMPLED  : 04/24/89  09:30:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 04/26/89 
ANALYSIS  COMPLETE  DATE  : 05/05/89 


REMARKS  : SEE  BELOW 


TEST 

PARA^IETER 

RESULT  (ug/1) 

UV2  00 

(ICP  METALS) 
CALCIUM* 
MAGNESIUM* 
SODIUM* 
ZINC 

14.6 
6 . 8 

1 . 6 
53 

AA213 

(AAGF  CADMIUM) 
CADMIUM 

<0 . 5 

AA220 

(AAGF  COPPER) 
COPPER 

1 . 5 

* 

AA239 

(AAGF  LEAD) 
LEAD 

<3.0 

REMARKS: 

+ MAJOR  METALS,  CADMIUM  & LEAD  - "TOTAL” 

+ ZINC  &.  COPPER  - "TOTAL  EXTRACTABLE" 

+ ZINC-  TOTAL  = 51  ug/L 

+ COPPER  - TOTAL  = 3.9  ug/L 

+ "TOTAL  EXTRACTABLE"  = NO  DIGESTION; 

ANALYZED  SUPERNATANT  OF  FIELD  ACIDIFIED 
SAMPLE 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAL  SERVICES  DIVISION 


ANALYTICAL  SUPPORT  BRANCH 


CERTIFICATE  OF  ANALY'IS 


SAMPLE  NUMBER  : 8-15609 
LOCATION  : BLACKFOOT  RVR  BIO 
ANALYST  : GRP 
SAMPLING  STATION  : 07 


DATE-TIME  SAMPLED  : 04/24/89  11:15:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 04/26/89 
ANALYSIS  COMPLETE  DATE  : 05/05/89 


REMARKS  : SEE  BELOW 


TEST  PARAMETER 


RESULT  (ug/1) 


UV200  (ICP  METALS) 
CALCIUM* 
MAGNESIUM* 
SODIUM* 
ZINC 


30 . 3 

10 . 4 
3 . 0 
<10 


AA213  (AAGF  CADMIUM) 
CADMIUM 


AA.2  2 0 


AA239 


(AAGF  COPPER) 
COPPER 

(AAGF  LEAD) 
LEAD 


1 (2^  5.1 

3.9 


REMARKS.^  major  METALS,  CADMIUM  & LEAD  - TOTAL 
+ ZINC  & COPPER  - "TOTAL  EXTRACTABLE" 

+ ZINC  - TOTAL  = 17  ug/L 
+ COPPER  - TOTAL  = 10.2  ug/L 

+ "TOTAL  EXTRACTABLE"  = NO  DIGESTION; 
ANALYZED  SUPERNATANT  OF  FIELD 
ACIDIFIED  SAMPLE 


1 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAL  SERVICES  DIVISION 

ANALYTICAL  SUPPORT  BRANCH  CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-15605 
LOCATION  : BLACKFOOT  RVR  BIO 
ANALYST  : GRP 

SAMPLING  STATION  : II  f^o0r40o<=> 


DATE-TIME  SAMPLED  : 04/24/89  13:00:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 04/26/89 
ANALYSIS  COMPLETE  DATE  : 05/05/89 


REMARKS 

: TOTAL  METALS;  * mg/L 

TEST 

PARAMETER 

RESULT  (ug/1) 

UV200 

(ICP  METALS) 

CALCIUM* 

19 . 2 

MAGNESIUM* 

6.8 

SODIUM* 

1 . 6 

ZINC 

<10 

AA213 

(AAGF  CADMIUM) 

<0  . D 

CADMIUM 

AA220 

(AAGF  COPPER) 

COPPER 

1 . 5 

AA239 

(AAGF  LEAD) 

LEAD 

<3.0 

U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAL  SERVICE?  DIVISION 


ANALYTICAL  SUPPORT  BRANCH 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-15968 
LOCATION  : BLACKFOOT  RVR  BIO 
ANALYST  : GRP 

SAMPLING  STATION  ; 14  A.T  ■ 


DATE-TIME  SAMPLED  : 04/24/89  14:00:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 04/26/89 
ANALYSIS  COMPLETE  DATE  : 05/05/89 


REMARKS  : SEE  BELOW 


test  parameter 


RESULT  (ug/1) 


UV200  (ICP  METALS) 
CALCIUM* 
MAGNESIUM* 
SODIUM* 
ZINC 


19 . 2 
6.5 
1.7 
- (i.  <10 


AA213 

(AAGF  CADMIUM) 

CADMIUM 

AA220 

(AAGF  COPPER) 

COPPER 

AA239 

(AAGF  LEAD) 

LEAD 

REMARKS : 


+ MAJOR  METALS,  CADMIUM  & LEAD  - TOTAL 
+ ZINC  & COPPER  - "TOTAL  EXTRACTABLE" 


+ ZINC  - TOTAL  = 13  ug/L 
+ COPPER  - TOTAL  =2.8  ug/L 


+ 


"TOTAL  EXTRACTABLE"  ^ 
ANALYZED  SUPERNATANT 
SAMPLE 


= NO  DIGESTION; 

OF  FIELD  ACIDIFIED 


* mg  / L 


c 


U.S.  ENVIRONMENTAL  PROTE^I  - 
REGION  VIII 

ENVIRONMENTAL  SERVICES  DIVISION 


jENCY 


ANALYTICAL  SUPPORT  BRANCH 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-15971 
LOCATION  : BLACKFOOT  RVR  BIO 
ANALYST  ; GRP 

SAMPLING  STATION  : FIELD  BLANK 
REMARKS  : TOTAL  METALS;  * mg/L 


DATE-TIME  SAMPLED  : 04/24/89  11:15:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 04/26/89 
ANALYSIS  COMPLETE  DATE  : 05/05/89 


TEST 

PARAMETER 

RESULT  (ug/1 

UV2  0 0 

(ICP  METALS) 

CALCIUM* 

<0  . 2 

M-AGNESIUM* 

.J  . 2 

SODIUM* 

--U  . 3 

ZINC 

<10 

AA213 

(AAGF  CADMIUM) 

CADMIUM 

<0 . 5 

AA220 

(AAGF  COPPER) 

COPPER 

<1.0 

AA2  39 

(AAGF  LEAD) 

LEAD 

<3.0 

1 


1 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAL  SERVICES  LiVISION 


ANALYTICAL  SUPPORT  BRANCH 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-15611 
LOCATION  : BLACKFOOT  RVR  BIO 
ANALYST  : WJM 

SAMPLING  STATION  : 03  az 


DATE-TIME  SAMPLED  : 04/24/89  09:30:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 04/26/89 
ANALYSIS  COMPLETE  DATE  : 5/24/89 


REMARKS  : 


TEST  PARAMETER 


RESULT  (ug/1) 


GC608  (G/C  PESTICIDES  & PCB'S) 


HEPTACHLOR  <-0^  u 

ALDRIN  <-0*^ 

HEPTACHLOR  EPOXIDE  ' <-06  u 

DIELDRIN  <-08  u 

4,4 '-DDE  <-08  u 

4,4'-DDD  <-18  u 

4,4 '-DDT  <-20  u 

ALPHA-CHLORDANE  <-50  u 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAL  SERVICES  DIVISION 


ANALYTICAL  SUPPORT  BRANCH 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-15607 
LOCATION  : BLACKFOOT  RVR  BIO 
ANALYST  : WJM 

SAMPLING  STATION  : 07  , 

REMARKS  : 


DATE-TIME  SAMPLED  : 04/24/89  11:15:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 04/26/89 
ANALYSIS  COMPLETE  DATE  : 5/24/89 


TEST  PARAMETER  RESULT  ( ug/1 ) 


GC608  (G/C  PESTICIDES  & PCB ’ S ) 

HEPTACHLOR  <-02  u 
ALDRIN  <-04  u 
HEPTACHLOR  EPOXIDE  <.06  u 
DIELDRIN  <-08  u 
4, 4 '-DDE  <-08  u 
4,4’-DDD  <*16  u 
4 , 4 ' -DDT  <.20  u 
ALPHA-CHLORDANE  <.50  u 


1 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAL  SERVICES  DIVISION 


ANALYTICAL  SUPPORT  BRANCH 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-15602 
LOCATION  : BLACKFOOT  RVR  BIO 
ANALYST  : WJM 

SAMPLING  STATION  : 11  ^ 

REMARKS  : 


DATE-i’..'..-  ^.^APLED  : C . . -_::00:00 

PROJECT  CODE  : CWA 
DATE  RECEIVED  : 04/26/89 
ANALYSIS  COMPLETE  DATE  : 5/24/89 


TEST  PARAMETER  RESULT  (ug/1) 


GC608  (G/C  PESTICIDES  & PCB'S) 


HEPTACHLOR 

<•02  u 

ALDRIN 

< . 04  u 

HEPTACHLOR  EPOXIDE 

< . 06  u 

DIELDRIN 

< . 08  u 

4,4' -DDE 

< . 08  u 

4,4' -DDD 

<.16  u 

4,4' -DDT 

< . 20  u 

ALPHA-CHLORDANE 

<.50  a 

1 


I 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  VIII 

ENVIRONMENTAL  SERVICES  DIVISION 


ANALYTICAL  SUPPORT  BRANCH 


CERTIFICATE  OF  ANALYSIS 


SAMPLE  NUMBER  : 8-15970 
LOCATION  : BLACKFOOT  RVR  BIO 
ANALYST  : WJM 

SAMPLING  STATION  : 14  0<^>  , 

REMARKS  ; 


DATE-TIME  SAMPLED  : 04/24/89  14:00:00 
PROJECT  CODE  : CWA 
DATE  RECEIVED  : 04/26/89 
ANALYSIS  COMPLETE  DATE  : 5/24/89 


TEST  PARAMETER 


RESULT  (ug/1) 


GC608 


(G/C  PESTICIDES  & PCB ' S ) 


HEPTACHLOR 

< . 

,02 

u 

ALDRIN 

< , 

.04 

u 

HEPTACHLOR  EPOXIDE 

< , 

.06 

u 

DIELDRIN 

< , 

, 08 

u 

4,4' -DDE 

< , 

. 08 

u 

4,4' -DDD 

< , 

, 16 

u 

4,4' -DDT 

< . 

. 20 

u 

ALPHA-CHLORDANE 

< . 

. 50 

u 

I 


» 


c. 


Laboralory  (lane:  U5EPA  Region  B 

Lab  Sample  ID:  1/1jS 

Tag  (lumber:  

Sample  llalris:  (2.0 


Case  number; 

Site; 

Dale  Received:  

Data  Released  By;  A.  Curtis 


y9l§m§_^5®D31!Q^5 

Concentration:  L,(1,H /.(?U) 

Dale  Er.tracted/Frepared;  ^~X7~31 

Dale  Analyzed:  V-— ^7-/97 

Cone  Factor;  ± 

Units:  /X 


^ASI 

Cojipound  (lane 

Amount 

CASI 

Compound  llatie 

Aaount 

71-B7-3 

CliloroEelhane 

< 

ZL 

77-31-5 

1 , 1 ,2,2-letrachloroelliane 

< 

2. 

71-83-7 

Pr  DniDmelliane 

78-87-5 

1 ,2-Dic(ilorDpropane 

75-01-1 

Vinyl  ClilDride 

10061-02-6 

lrans-1 ,3-DichloroprQpGne 

75-00-3 

Cliloroetliane 

77-01-6 

IrictiloroetlienB 

75-07-2 

(leKiylene  Cliloride 

> 

121-18-1 

DibroBocliloroaettiane 

67-6M 

Acetone 

/o 

77-00-5 

1 , 1 ,2-lrichloroBlhane 

75-15-0 

Carbon  DisuHide 

< 

2. 

71-13-2 

Benzene 

75-35-1 

1 , 1-Dichloroethene 

10061-01-5 

Ci5-l,3-DichloropropenB 

75-31-3 

1 , 1-Dichloroelhane 

110-75-8 

2-CtiloroetliYl  vinyletlier 

156-60-5 

Irans-l  ,2-Dicliloroelliene 

n-Yj-1 

Bromoforn 

67-66-3 

Chlorolorn 

571-78-6 

2-llexanone 

107-06-2 

1 ,2-Dichloroethane 

lOB-10-1 

1-llel(iyl-2-Pentanone 

78-73-3 

2-Pulanone 

127-18-1 

Tetrachloroetliene 

71-55-6 

1 , 1 , l-lrichloroel(iane 

lOB-BB-3 

Toluene 

56-23-5 

Carbon  Telracliloride 

108-70-7 

Cltlorobenzene 

108-05-1 

Vinyl  Acetate 

100-11-1 

Ethylbenzene 

75-27-1 

Pr  omodichloromelhane 

100-12-5 

Styrene 

2-Pentanoiie 

\ 

*• 

Total  dylenes 

f 

(IS  File:  £ ^ 

Percent  Hoi slure;  

P":  - 


Dil  Factor:  — 


i 


c 


0L93Qit5_Anal)[5[5_Dala_SliEBl 


Laboratory  llatie:  USEPA  REgion  B 

Lab  Sample  ID:  3 

lag  Humber:  S ~ 

Sample  llatrix:  /i(AO 


Case  number;  /j/^^j^AT X 
Site;  £ I/}  y^/\J^/Z, 

Date  Received:  *9-  — XV~~^ 8 7 

Data  Released  By:  A.  Curtis 


y9l§m?_Q9!!!D°llQ^9 


Concentration:  L,H,H  

Date  Er.tracted/Prepared:  ^ — 

Date  Analyzed:  ^ — X7'^  SJ 

Cone  Factor:  J. 

Units:  X/ 


ns  File:  ^ 1 

Percent  Hoi sture:  

pH:  — 

Dil  Factor;  — 


^^ASI  Cocipound  Haue  Amount  CASI  Compound  Name  Amount 


71-B/-3 

Clilorooethane 

< 

Z 

79-34-5 

1 , 1 ,2,2-letrachloroethane 

z z 

71-B3-7 

Et  oracmethane 

7B-07-5 

1 ,2-DicliloroprapanB 

75-01-^ 

Vinyl  Chloride 

10061-02-6 

lrans-1 ,3-DidiloropropEne 

75-00-3 

Chloroethane 

79-01-6 

Irichloroethene 

75-09-2 

tlethylene  Chloride 

/ 

124-48-1 

Dibroiocliloroaethane 

67-64-1 

Acetone 

< !o 

79-00-5 

1 , 1 ,2-lrictiloroethane 

75-15-0 

Carbon  Disulfide 

■< 

z 

71-43-2 

Benzene 

75-35-4 

1 , 1-Dichloroettiene 

10061-01-5 

Cis-l ,3-Dichloropropene 

75-34-3 

1 , 1-Dichloroethane 

110-75-8 

2-CIilDroethYlvinYlether 

156-60-5 

Ir  ans-1 ,2-Dichloroethene 

Bromof orm 

67-66-3 

Clilorofora 

571-78-6 

2-llexanone 

107-06-2 

! ,2-Dichloroethane 

108-10-1 

4-nethYl-2-PentanDne 

78-93-3 

2-Putanone 

127-18-4 

Tetrachloroetbene 

71-55-6 

1 , 1 ,1-lrichloroethane 

108-88-3 

loluene 

56-23-5 

Carbon  letractiloride 

108-70-7 

Clilorobenzene 

lOB-05-4 

Vinyl  Acetate 

100-41-4 

Ethylbenzene 

75-27-4 

Pr  omodichlor  ometliane 

100-42-5 

Styrene 

2-Pentanoue 

\ 

Total  7ylenes 

> 

i 


4. 


DLg3n[c5_Aijali5i,5_pala_5liEBl 


Laboratory  tlane:  USEPA  Region  B 

Lab  Sample  ID: 
lag  Humber; 

Sample  Halris: 

Concentration:  L,A,H  

Dale  Ertracted/Prepared; 

Date  Analyzed:  V~  - 'Xl  ~ 

Cone  Factor:  

Units:  /J^ 

V 


Case  number: 

Site:  £ /Ji 

Date  Received:  g ? 

Data  Released  By:  A.  Curtis 


ns  File:  ^ 

Percent  hoislure:  

pll:  — 

Dil  Factor;  — 


^ OS 

/9(S.O£oOX 


^^ASI  Compound  Haite  Amount  CAS8  Compound  Hatie 


71-87-3 

Cliloromelhane 



79-31-5 

1 , 1 ,2,2-lElrachloroethane 

< 2. 

71-B3-? 

Br  omcmelliane 

7B-B7-5 

1,2-DichloropropanB 

75-01-1 

Vinyl  Chloride 

10061-02-6 

Trans-l ,3-Dichloropropene 

75-00-3 

Chloroelhane 

79-01-6 

IrichloroelliBne 

75-09-2 

tlelliYlene  Chloride 

121-18-1 

Dibroaochloroaethane 

67-61-1 

Acetone 

< lo 

79-00-5 

1.1.2-TrichlDroelhanE 

75-15-0 

Carbon  Disul 1 ide 

< 

2. 

71-13-2 

Benzene 

75-35-1 

1 , 1-Dichloroelhene 

10061-01-5 

Cis-l ,3-Dichloropropene 

75-31-3 

1 , 1-Dichloroelhane 

110-75-8 

2-ChloroethvlvinylEther 

156-60-5 

Ir  ans-1 ,2-Dichloroelhene 

75-25-2 

Bromoforii 

67-66-3 

Cliloroforfl 

591-7B-6 

2-liexanone 

107-06-2 

1 ,2-DichloroethanB 

lOB-10-1 

l-Melhyl-2-Pentanone 

78-93-3 

2-Putanone 

127-18-1 

letrachloroethene 

71-55-6 

1 , 1 ,1-lrichloroethanE 

108-B8-3 

loluEne 

56-23-5 

Carbon  Tetrachloride 

lOB-90-7 

Chlorobenzene 

108-05-1 

Vinyl  Acetate 

100-11-1 

Ethylbenzene 

75-77-1 

Pr  nmndirhl nr nme thane 

100-12-5 

Styrene 

2-Peiitanotie 

> 

Total  7ylenes 



C 


9 


9 


c 


Drganic5_ftijalY5[5_Dala_SljEBl 


Laboratory  llanp;  USEPA  Region  B 

Lab  Sample  ID:  S7'y)~r/o^  // 

lag  Number:  ^ - /5'4>oH- 

Sample  tlalrix:  Ac5.u^oO^ 


Case  number;  A/^£/£ATy/ 

Site:  A/y^A<FodT  A;\J£/< 

Dale  Received:  g? 

Data  Released  By;  A.  Curtis 


Concentration:  L,N,ll  ZoA 

Dale  Ertracted/rrepared;  V-~Z7~8? 
Dale  Analyzed:  7-  ~ 7 7 - 

Cone  Factor:  

Units:  ^ AjZ 


ns  File:  7 

Percent  Hoislure:  

pU:  __J= 

Dil  Factor:  — 


^^A5I  Compound  Haiie  AbduiiI  CASI  Compound  llatie 


71-B7-3 

Chloromelhane 

< 

2 

77-34-5 

1 ,1 ,2,2-lelrachloroethane 

< 

2 

7^83-7 

Pr  offlometbane 

78-07-5 

1 ,2-Dichloropropane 

75-01-4 

Vinyl  Chloride 

10061-02-6 

lrans-l,3-Didiloropropene 

75-00-3 

Chloroethane 

77-01-6 

Irichloroelhene 

75-07-2 

llethylene  Chloride 

> 

* 

124-48-1 

Dibroaoch lor  one  thane 

67-6M 

Acetone 

< 

/a 

77-00-5 

1,1,2-lricliloroethane 

75-15-0 

Carbon  Disul tide 

< 

2. 

71-43-2 

Benzene 

75-35-4 

1 , 1-Dichloroethene 

10061-01-5 

Cis-1 ,3-Dichloropropene 

75-34-3 

1 , 1-Dichloroelhane 

110-75-8 

2-Chloroelhvl vinylether 

156-60-5 

Ir  ans-l  ,2-DichlDroelltene 

75-25-2 

Bromoform 

67-66-3 

Chlorolora 

571-78-6 

2-llexanone 

107-06-2 

1 ,2-DichlorDethanB 

108-10-1 

4-llelhyl-2-Pentanone 

78-73-3 

2-Bulanone 

127-18-4 

letracliloroetheiie 

71-55-6 

1 , 1 , 1-Trichloroelhane 

108-88-3 

loluene 

56-23-5 

Carbon  Tetrachloride 

100-70-7 

Clilorobenzene 

108-05-4 

Vinyl  Acetate 

100-41-4 

Etliylbenzene 

75-27-4 

Br  omodichlor  omelhane 

100-42-5 

Styrene 

2-Pentanoue 

> 

lotal  7ylenes 

'I' 

0L93fiiE5_By§li;5[5_Dala_Bli|Bt 


Laboratory  Hatie: 
Lab  Sample  ID: 
Tag  Humbpr: 
Sample  Matrix: 


USEPA  Region  B 

^ . ,/i  at 

<CT/i7'/o  ^ / / -j-i  p.Tv^  ci 

^ 7 

/)  cS-U^oOS 


Case  number; 

Site;  A fooT  A. / \/0^ 

Date  Received:  ^ — B ^ 

Data  Released  By;  fi.  Curtis 


yyl§Ul?_C9!!!B9yo^5 


Concentration:  L,M,H CJ  

Dale  Extracted/Prepared:  ^ — 

Dale  Analyzed:  V — - 0 ? 

Cone  Factor:  _£ 

Units:  ^ 


MS  File: 

Percent  Moisture: 

pll:  

Dil  Factor:  — 


^CASI 

Compound  Name 

Amount 

CABI 

Compound  Hame 

Amount 

/1-8/-3 

Cliloromelhane 

< 

2. 

77-31-5 

1 , 1 ,2,2-letrachloroelhane 

< 

2. 

7^B3-7 

Pr  omciieltiane 

78-07-5 

1 .2-DichlorDprDpanB 

75-01-^ 

Vinyl  Chloride 

10061-02-6 

lran5-l,3-DichloropropEne 

75-00-3 

Cliloroetliane 

77-01-6 

Irichloroelhene 

75-07-2 

Methylene  Chloride 

> 

121-18-1 

Dibromochloromethane 

67-6M 

Acetone 

< !o 

77-00-5 

1,1,2-Trichloroethane 

75-15-0 

Carbon  DisuHide 

< 

2 

71-13-2 

Benzene 

75-35-^ 

1 , l-Dichloroelhene 

10061-01-5 

Cis-l,3-Dichloropropene 

75-31-3 

1 ,!-Dichloroethane 

110-75-8 

2-Chloroethyl vinylether 

156-60-5 

Ir  ans-l ,2-Dichloroethene 

75-25-2 

Bromoforn 

67-66-3 

Chlorolors 

571-78-6 

2-llexanone 

107-06-2 

1 ,2-Dichloroelh3ne 

100-10-1 

1-Methyl -2-Penlanone 

70-73-3 

2-Butanone 

127-18-1 

Telracliloroethene 

71-55-6 

1,1,1-lrichloroethane 

lOB-BB-3 

Toluene 

56-23-5 

Carbon  Tetrachloride 

108-70-7 

Chlorobenzene 

108-05-1 

Vinyl  Acetate 

100-11-1 

Ethylbenzene 

75-27-1 

Promodichloromethane 

100-12-5 

Styrene 

2-Peiitanoiie 

N 

Total  Xylenes 

s / 

f 


riioJECT  . ^/^/^SSAV  date  i ^->7  ^1_ 


SUBSTRATE  ! _ 
SriKE  LEVEL  t 


A <9.0^00^ 
'~i.o  /X 


VOLATILES 


^ RECOVERY 


GC/HS 

FILE 

SAHPLE  It 

AG  # 1 

E 

,2-DlC!lLORO- 

TilABE-iyf 

D8_T0LUEtIE 

COlIMEllTS 

AMAK  V -iV-S?! 

n.  1 

//8 

~3 — 

Sfy. 

$r/r//oA 

8-  /iry^V 

8f.  e 

Af  7 

STaAoA  // 

0-lUo'^-  7 

f-  jH-o 

Ho  1 

Sr/TTyoA  7 

S- /r^  ^8 

/ol 

<p/-  ,5^ 

— 

cr/?7/^>-^  -7  1 

e-  /sio\ 

/ /^ 

<?/.v- 

u ro/^  1 

/ 

/of 

/oo 

€> 

^/rrA 

n.o 

/o.  f 

AMi  1 

A A -X  A ^ 

77-7-  1 

77-CL-'  /:l/ 

3 Xh. 

^'8.8-/8/ 

U . Z/’T?? 

y?^;^rx 

Sl'x 

rv-7 

- 

(1 

c> 

cr)  AO- 

p /v  4 ^ 

[y'W/rX  - 

1 

A 21  AA‘ 

(A  a 

^ U/TA/A 

/7/^  7 

1'  <^J 

ly ) 


CnGA.:;  j C L/ 


n r C M ! 7 c 


ll^FFA  c 


Cc  sc- 


/ 


:,c:£  Sir.F  i ^ 


FinpU  ’/.i-.r-.x: 


Analyst:  "7^4^  ^ 

L c c c t i c r.  ; ^1>^C /f' ’/'d’Ol 

u c t £ /-.  n c 1 y - 
P, 


ErEr. at  = rs 


Er.?l5  !-.:  1-13'Ud.  yVjTAZ. 


E.T,p’,E  Size: 


Final  V r 1 'J  ^ 


Extracticr.  :-;£thcd 


I nstrur.ent  T:-dii^ii<y  3 dP 

C 0 1 u ~ n ; (,5/^ ^ 

Flows;  ( ^ 3d  P.-i^ 


Comrients  : 


A 


'J? 


Detector  :_ 

Tenperature: 

. ^ 

Injection  Size : 


n 


EPA  SAMPLE  NO. 


IB 


BEMIVOLATILE  ORGAIUCS  ANALYSIS  DATA  SHEET 


Name: 

-JC  ^ 

lb  Code:  Case  No.  : 


Contract: 
SAS  No. : 


-r»o 


T 


SDG  No.  : 


Matrix:  (Boil/{water ) 

Sample  wt/v^l:  (g/^L). 

Level:  / (loomed)  

% Moisture:  not— dec. dec. 

Extraction:  f (Sepy/Cont/Sonc) 

GPC  Cleanup:  (Y/m)  J pH: 


Lab  Sample  ID:  7'/s9iii 

Lab  File  ID: 


Date  Received:  ^ 

Date  Extracted: 

Date  Analyzed: 


CAS  NO. 


COMPOUND 


Dilution  Factor: 

-Concentration  units: 

Mug/^or  ug/Kg) 


j ( 


108-95-2- 
111-44-4- 
95-57-8 — 
541-73-1- 
106-46-7- 
100-51-6- 
95-50-1 — 
95-48-7 — 
108-60-1- 
106-44-5- 
621-64-7- 
67-72-1 — 
98-95-3 — 
78-59-1 — 
88-75-5- 

105- 67-9 
65-85-0- 
111-91-1 
120-83-2 
120-82-1 
91-20-31 

106- 47-8 

87- 68-3- 
59-50-7- 
91-57-6- 
77-47-4- 

88- 06-2- 
95-95-4- 
91-58-7- 
88-74-4- 
131-11-3 
208-96-8 
606-20-2 


Phenol 


.1 


IL 


-bis ( 2-Chloroethyl ) ether_ 
-2-Chlorophenol 


1 , 3-Dichlorobenzene_ 

l,4-Dichlorobenzene_ 

-Benzyl  alcohol 

-1 , 2-Dichlorobenzene 
-2-Methylphenol 


-bis- (2-Chloroisopropyl) ether 
-4-Methy  Iphenol 


-N-Nitroso-di-n-propyl amine 

-Hexachloroethane 

-Nitrobenzene 

--Isophorone 


2-Nitrophenol 


--2,4 -Dime thy Iphenol 
--Benzoic  acid 


--bis ( 2 -Chi or oethoxy) methane 

--2 , 4 -Dichlorophenol 

--1, 2, 4-Trichlorobenzene 

--Naphthalene 


4-Chloroaniline 

Hexachlorobutadiene 


--4-Chloro-3-methylphenol_ 
--2 -Methyl naphthalene 


-Hexachlorocyclopentadiene 

--2 , 4 , 6-Trichlorophenol 

--2 , 4 , 5-Trichlorophenol 

--2-Chloronaphthalene 

--2-Nitroani 1 ine  


--Dimethylphthalate_ 
-Acenaphthy] ene 


--2 , 6-Dinitrctoluene 


V" 


FORM  I SV-1 


10/86 


9 


1C 


SEMIVOLATILE  ORGAKICS  ANALYSIS  DATA  SHEET 

. Narae:_  Contract: 

Lab  Code:  Case  No.:  SAS  No.:  BDG  No.: 


EPA  SAMPLE  NO. 


Matrix:  (soil/water) 

Sample  wt/vol: 

Level:  (low/med) 

% Moisture:  not  dec. 


(g/mL) 


dec 


Lab  Sample  ID: 

Lab  File  ID:  

Date  Received: 
Date  Extracted: 


.Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Date  Analyzed:  S' 

Dilution  Factor: 


CAS  NO. 


COMPOUND 


r6NCENTRATI0N  UNITS: 
(ug/I^or  ug/Kg) 


99- 09-2 

83- 32-9 

51-28-5 

100- 02-7 

132-64-9 

121-14-2 

84- 66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-1 

86- 30-6 

101- 55-3 

118-74-1 

87- 86-5 

85- 01-8 

120-12-7 

84- 74-2 

206- 44-0 

129-00-0 

85- 68-7 

91-94-1 

56-55-3 

218-01-9 

117-81-7 

117-84-0 

205-99-2 

207- 08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


-3-Nitroaniline 
-Acenaphthene 


2 , 4-Dinitrophenol 

4 -Nitrophcnol 

Dibenzof uran 

2 , 4 -Din itro toluene 

Diethy Iphthala te 


-4-Chlorophenyl-phenylether_ 

-Fluorene 


4-Nitroaniline 


-4 , 6-Dinitro-2-methylphenol 

-N-Nitrosodiphenylamine  (1) 

-4 -Bromophenyl -phenyl ether 

-Hexachlorobenzene 

-Pentachlorophenol 

-Phenanthrene 

-Anthracene 


-Di-n-butylphthalate_ 

-Fluoranthene 

--Pyrene 


--Duty 1 ben zy Iphthala te 

--3,3' -Dichlorobenzidine 

--Benzo ( a ) anthracene 

--Chrysene 


Di-n-octylphthalate 

--Benzo(b) fluoranthene 
— Benzo (k) f luoranthene_ 
--Benzo (a) pyrene 


-Indeno (1,2, 3-cd) pyrene_ 

-Dibenz(a,h) anthracene 

-Benzo(g,h..  i)perylene 


1 /n  1 

1 > 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

/ 1 

"1  X 

H 1 

IL 


(1)  - Cannot  be  separated  from  diphenylamine 


FORM  I SV-2 


10/86 


EPA  SAMPLE  NO. 


Lab  Name: 
jb  Code: 


IF 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


Contract: 
SAS  No. : 


I ^ 1 


m 


Case  No. : 


SDG  No.  : 


Matrix:  (Boil/water) 

Sample  vt/vol : 

Level:  (low/med) 

% Moisture:  not  dec. 


(g/mL), 


Lab  Sample  ID: 
Lab  File  ID: 


dec 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Date  Received:  

Date  Extracted: 

Date  Analyzed:  ^ 

Dilution.  Factor:  


Number  TICb  found 


i CAS  NUMBER 


V 

2 . 
3 . 

1 

4 . 

5. 

1 

6. 

1 

7 . 

1 

8 . 

1 

9 . 

1 

10. 

I 

11. 

1 

12. 

1 

13  . 

I 

14  . 

1 

15. 

1 

16. 

1 

17. 

1 

18  . 

1 

19  . 

1 

20. 

1 

21. 

1 

22  . 

1 

23  . 

1 

24  . 

1 

25. 

1 

26. 

27  . 

28  . 

1 

29  . 

1 

30. 

X:ONC^TRATION  UNITS 
/(ug/I^or  ug/Kg) 


COMPOUND  NAME 


RT 


EST.  CONC. 


FORM  I SV-TIC 


10/86 


a 


EPA  SAMPLE  NO. 


IB 


SEHIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Name: 
lb  Code: 


Case  No. : 


Contract: 
SAS  No. : 


I y-'/j  1,03  I 


SDG  No.  : 


Matrix:  (soil/y&ter ) ^ 

Sample  wt/vol:  (g/wL). 

Level:  

% Moisture:  not  dec. dec. 

Extraction:  ^^^fs^ep^/Cont/Sonc) 

GPC  Cleanup:  (Y/lpy  pH: 


Lab  Sample  ID:  3 

Lab  File  ID: 


CAS  NO. 


COMPOUND 


Date  Received: 

Date  Extracted:_ 

Date  Analyzed:  72 

Dilution  Factor:  /JT^y 

^CONCin^TRATION  UNITS: 

(ug/L  ior  ug/Kg) Q 


108-95-2- 
111-44-4- 
95-57-8 — 
541-73-1- 
106-46-7- 
100-51-6- 
95-50-1 — 
95-48-7 — 
108-60-1- 
106-44-5- 
621-64-7- 
67-72-1 — 
98-95-3 — 
78-59-1 — 
88-75-5- 

105- 67-9 
65-85-0- 
111-91-1 
120-83-2 
120-82-1 
91-20-31 

106- 47-8 

87- 68-3- 
59-50-7- 
91-57-6- 
77-47-4- 

88- 06-2- 
95-95-4- 
91-58-7- 
88-74-4- 
131-11-3 
208-96-8 
606-20-2 


Phenol 


M. 


U 


-bis (2-Chloroethyl) ether_ 

-2-Chlorophenol 

-1 , 3 -Di chlorobenzene 


1, 4 -Dichlorobenzene_ 

Benzyl  alcohol 

-1 , 2 -Di chlorobenzene 
■2 -Methyl phenol 


-bis- ( 2 -Chi oro isopropyl ) ether 
-4-Methylphenol 


-N-Nitroso-di-n-propyl amine 

-H e xa chi or oe thane 

-Nitrobenzene^ 

--Isophorone 


2-Nitrophenol 


--2,4 -Dimethyl phenol 
--Benzoic  acid 


--bis ( 2 -Chi or oethoxy) methane 

--2 , 4 -Dichlorophenol 

--1,2,4 -Tri chlorobenzene 

--Naphthalene 


4-Chloroaniline 

Hexachlorobutadiene 


--4 -Ch loro-3 -methyl phenol 
--2-Methylnaphthalene 


-Hexachlorocyclopentadiene 

--2 , 4 , 6-Trichlorophenol 

--2,4, 5-Trichlorophenol 

--2-Chloronaphthalene 

--2-Nitroaniline  


■Dimethy Iphtha la te 

-Acenaphthylene  

otoluene 


--2 , 6-Dinit3 


FORM  I SV-1 


10/86 


1C 


EPA  SAMPLE  NO. 


Name 


Lab  Code: 


Matrix:  (Boil/water) 

Sample  vt/vol:  (g/mL) 

Level:  (low/med)  

% Moisture:  not  dec. dec. 

Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Lab  Sample  ID: 
Lab  File  ID: 


Date  Received:  

Date  Extracted: 

Date  Analyzed:  ^ 

Dilution  Factor: 


CAS  NO, 


COMPOUND 


CONC^TRATION  UNITS: 
(ug^  or  ug/Kg) 


99- 09-2 

83- 32-9 

51-28-5 

100- 02-7 

132-64-9 

121-14-2 

84- 66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-1 

86- 30-6 

101- 55-3 

118-74-1 

87- 86-5 

85- 01-8 

120-12-7 

84- 74-2 

206- 44-0 

129-00-0 

85- 68-7 

91-94-1 

56-55-3 

218-01-9 

117-81-7 

117-84-0 

205-99-2 

207- 08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


-3-Nitroaniline 
-Acenaphthene 


■2 , 4-Dinitrophenol 

4 -Ni trophenol 

Dibenzof uran 

2 , 4 -Dini trotoluene 

Die thy Iphtha late 


-4 -Chi or ophenyl -phenyl ether 

-Fluorene  


4-Nitroaniline 


-4 , 6-Dinitro-2-methylphenol_ 
-N-Nitrosodiphenylamine  (1) 

-4 -Bromophenyl -phenyl ether 

-Hexa chlorobenzene 

-Pentachlorophenol 

-Phenanthrene 

-Anthracene 


-Di-n-bu ty Iphtha la te_ 

-Fluoranthene 

--Pyrene 


-Butylbenzy Iphtha late 

-3 , 3 ' -Dichlorobenzidine 

-Benzo ( a ) anthracene 

--Chrysene 


Di-n-octy Iphtha late 

Benzo(b) fluoranthene 

--Benzo (k) f luoranthene_ 
--Benzo (a) pyrene 


-Indeno (1,2, 3 -cd) pyrene 

--Dibenz ( a , h) anthracene 

-Benzo(g,h, i)perylene 


(T)  - Cannot  be  separated  from  dipheny lamine 


1 l_ 

1 

1 

1 

1 

1 \ 

1 1 

1 \ 

f 1 

1 SI.  1 

1 Jo 

1 ^ 1 

1 1 

IL 


JL 


FORM  I SV-2 


10/86 


EPA  SAMPLE  NO. 


IF 

EEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


Name: 

jb  Code:  Case  No.: 


Contract: 
SAS  No. : 


! ^J-/S~C03, 


7 

SDG  No.  : 


Matrix:  (soil/water) 

Sample  wt/vol : 

Level:  (low/med) 

% Moisture:  not  dec. 


_(g/mL), 


Lab  Sample  ID: 
Lab  File  ID: 


dec . 


Date  Received: 
Date  Extracted: 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 

Number  TICs  found:  


Date  Analyzed;  ^ 

Dilution  Factor:  


CONCENTRATION  UNITS: 
/(ug/Lyfer  ug/Kg) 


j CAS  NUMBER 


1=^ 

I 


1. 

2 .' 

3 .' 

4 . 

5. ‘ 

6. ‘ 

7 .' 

8 . 
9. 

10. 

11. 

12. 

13  . 

14  . 

15. 

16. 
17. 
18  . 

19. 

20. 
21. 
22  . 

23  . 

24  . 

25. 

26. 

27  , 

28  . 
29  , 
30. 


COMPOUND  NAME 


RT 


EST.  CONC, 


FOPJ4  I SV-TIC 


10/86 


9 


9 


EPA  SAMPLE  NO. 


IB 


SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET  ^ 


,0'S 


Name : 
lb  Code: 

Matrix:  (Boil/^ater) 

Sample  wt/vpj^: 

Level : 


^A</  A9/1. 

Case  No. : 


Contract: 
SAS  No. : 


V' 

CI'- 


I y^/s'^/o  I 


SDG  No.  : 


(g/mL), 


Lab  Sample  ID:  7-JS6/D 

Lab  File  ID: 


|X^^^/med) 

% Moisture:  notdec. 


dec 


Extraction:  ^(Se^/Cont/Sonc) 

GPC  Cleanup:  {Y/m)  ) pH: 


CAS  NO. 


COMPOUND 


Date  Received: 

Date  Extracted:  ^ y~'7f 

Date  Analyzed:  5 

Dilution  Factor: 

Q0NCEn1\RATI0N  UNITS: 

^ug/L  pr  ug/Kg) 


108-95-2- 
111-44-4-- 
95-57-8--- 
541-73-1-- 
106-46-7-' 
100-51-6- 
95-50-1-- 
95-48-7-- 
108-60-1- 
106-44-5- 
621-64-7- 
67-72-1 — 
98-95-3 — 
78-59-1 — 
88-75-5- 

105- 67-9 
65-85-0- 
111-91-1 
120-83-2 
120-82-1 
91-20-31 

106- 47-8 

87- 68-3- 
59-50-7- 
91-57-6- 
77-47-4- 

88- 06-2- 
95-95-4- 
91-58-7- 
88-74-4- 
131-11-3 
208-96-8 
606-20-2 


Phenol 


-bis (2-Chloroethyl) ether 
-2-Chlorophenol^ 


-1 , 3 -Di chlorobenzene 
■1 , 4 -Di chlorobenzene 
-Benzyl  alcohol 


1 , 2 -Di chlorobenzene 
•2 -Methyl phenol 


-bis- (2-Chloroisopropyl) ether 
-4 -Methylphenol 


-N-Nitroso-di-n-propylaraine 

• -H exa chi  or  oe  thane 

-Nitrobenzene 

--Isophorone 


2-Nitrophenol 


--2 , 4 -Dimethylphenol 
--Benzoic  acid 


--bis (2-Chloroethoxy) methane 

--2,4 -Dichlorophenol 


--1,2,4 -Trichlorobenzene_ 
-Naphthalene 


4 -Chloroanil ine^ 

Hexachlorobutadiene 


--4-Chloro-3 -methylphenol 
--2 -Methyl naphthalene 


--Hexachlorocyclopentadiene 

--2 , 4 , 6-Trichlorophenol 

--2,4, 5-Trichlorophenol 

--2-Chloronaphthalene 

--2-Nitroanil ine 


-Dime thylphtha late 
--Acenaphthylene 


2, 6-Din it rot oluene 


f- 


FORM  I SV-1 


10/86 


Lab  Code; 


1C 

SEMIVOLATILE  ORG/^ICS  ANALYSIS  DATA  SHEET 

Contract : 

SAS  No. : 


EPA  SAMPLE  NO. 


Name:  A \ 


Case  No. : 


SDG  No. : 


/ 


Matrix:  (soil/water) 

Sample  wt/vol: 

Level:  (low/med) 

% Moisture:  not  dec. 


(g/mL). 


dec . 


Lab  Sample  ID: 

Lab  File  ID:  

Date  Received: 
Date  Extracted: 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Date  Analyzed:  ^ 

Dilution  Factor: 


CAS  NO, 


COMPOUND 


CONCENTRATION  UNITS: 
(ug/Lyor  ug/Kg) 


9 9-09-2 3-Nitroaniline 

1 

1 

I 

l_i(L 

8 3-32-9 Acenaphthene 

1 

1 

1 

51-28-5 2, 4-Dinitrophenol 

1 

1 

1 

10  0-0  2-7 4 -Nitrophenol 

1 

* 

1 

13  2-64-9 Dibenzof  uran 

1 

i 

I 

121-14-2 2, 4 -Dini trotoluene 

1 

i 

I 

8 4-66-2 Di  e thy  Iphtha  late 

1 

1 

1 

7 005-7  2-3 4 -Chi or ophenyl -phenyl ether 

1 

1 

1 

8 6-73-7 Fluorene 

1 

1 

1 

100-01-6 4-Nitroaniline 

1 

i 

1 1 

534-52-1 4 , 6-Dinitro-2-methylphenol 

1 

1 

1 I 

8 6-3  0-6 N-Nitrosodiphenyl amine  (1) 

1 

i 

1 1 

101-55-3 4-Bromophenvl-phenylether 

1 

1 1 

118-74-1 Hexachlorobenzene 

1 

1 1 

87-8  6-5 Pentachlorophenol 

1 

1 1 

8 5-01-8 Phenanthrene 

1 

1 1 

12  0-12-7 Anthracene 

1 

1 1 

8 4-74-2 Di-n-butylphthalate 

1 

1 1 

20  6-4  4-0 Fluoranthene 

1 

1 1 

12  9-00-0 Pyrene 

1 

1 1 

8 5-68-7 Butyl  be  nzylphthalate 

1 

1 1 

91-94-1 3.3'  -Dichlorobenzidine 

1 

1 1 

5 6-55-3 Benzo  (a)  anthracene 

1 

1 

218-01-9 Chrysene 

1 

1 1 

117-81-7 bis  (2 -Ethyl hexyl)  phthalate 

1 

1 1 

117-8  4-  0 Di-n-octy  Iphtha  late 

1 

1 1 

205-99-2 Benzo(b)  fluoranthene 

1 

1 1 

207-08-9 Benzo(k)  fluoranthene 

1 

1 1 

50-32-8 Benzo  (a)  pyrene 

1 

1 1 

19  3-3  9-5 Indeno  (1,2, 3 -cd)  pyrene 

1 

1 1 

5 3-7  0-3 Dibenz  (a  , h)  anthracene 

1 

/ _i  1 

191-2  4-2 Benzo  (q,  h,  i)perylene 

1 

1/  1 1 

— -—I : j 

1 

1 

( IJ  - Cannot  be  separated  from  diphenylamine 


FORM  I SV-2 


10/86 


EPA  SAMPLE  NO. 


IF 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


1^  Name: 
jb  Code: 


Case  No . : 


Contract! 
SAS  No. 


m 


SDG  No. : 


T 


Matrix:  (Boil/water) 

Sample  vt/vol: 

Level:  (low/med) 

% Moisture:  not  dec. 


(g/mL) 


Lab  Sample  ID: 
Lab  File  ID: 


dec . 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) 

Number  TICb  found:  


Date  Received;  

Date  Extracted: 

Date  Analyzed;  ^‘7 

Dilution  Factor;  


/^CONCENTRATION  UNITS: 
(ug/Lyor  ug/Kg) 


i CAS  NUMBER 


1. 

2 .’ 

3 .' 

4 .' 

5. ' 

6. ‘ 

7 .' 

8 .' 
9 .' 

10. 

11. 

12. 

13  . 

14  . 

15. 

16. 

17  . 

18  . 
19  . 
20. 
21. 
22  . 

23  . 

24  . 

25. 

26. 

27  . 

28  , 
29  , 
30, 


COMPOUND  NAME 


-7^ 


RT 


EST.  CONC. 


FORM  I SV-TIC 


10/86 


EPA  SAMPLE  NO. 


IB 


SEHIVOLATILE  ORGAIUCS  ANALYSIS  DATA  SHEET  

Name:  a/sA^  Contract: 


lb  Code: 
Matrix:  (eoil/ 

Sample  wt^vx>  l : 


ase  No. : 


SAS  No. : 


6DG  No. : 


(g/mL) 


Lab  Sample  ID: 

Lab  File  ID:  3 


Level:  

% Moisture:  npjt>-dec. dec. 

Extraction:  f (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/(N)  V pH:. 


CAS  NO. 


COMPOUND 


Date  Received:  "F'?  ' 

Date  Extracted:  / 

Date  Analyzed:  3 / 

Dilution  Factor:  /<^r 

^OITceTiiVaTION  UNITS: 

^ug/L  yr  ug/Kg) 


108-95-2- 
111-44-4-' 
95-57-8  — 
541-73-1- 
106-46-7- 
100-51-6- 
95-50-1 — 
95-48-7 — 
108-60-1- 
106-44-5- 
621-64-7- 
67-72-1 — 
98-95-3 — 
78-59-1 — 
88-75-5- 

105- 67-9 
65-85-0- 
111-91-1 
120-83-2 
120-82-1 
91-20-31 

106- 47-8 

87- 68-3- 
59-50-7- 
91-57-6- 
77-47-4- 

88- 06-2- 
95-95-4- 
91-58-7- 
88-74-4- 
131-11-3 
208-96-8 
606-20-2 


Phenol 


.1 


ml 


CL 


-bis (2-Chloroethyl) ether 
-2-Chlorophenol 


•1 , 3-Dichlorobenzene 
-1 , 4 -Di chlorobenzene 
-Benzyl  alcohol 


■1 , 2-Dichlorobenzene 
-2-Methylphenol 


bis- ( 2-Chloroisopropyl) ether 

-4 -Methyl  phenol 

-N-Nitroso-di-n-propylamine 

-Hexachl  or  oe  thane 

-Nitrobenzene 

--Isophorone 


2-Nitrophenol 


--2,4 -Dimethyl phenol 
--Benzoic  acid 


-bis (2-Chloroethoxy)methane_ 
-2 , 4-Dichlorophenol 


--1,2 , 4 -Trichlorobenzene 
--Naphthalene 


4 -Chloroanil ine  

Hexachlorobutadiene 


--4 -Chloro-3 -methyl  phenol 
--2-Methylnaphthalene 


--Hexachl orocy cl open t ad iene 

--2 , 4 , 6-Trichlorophenol 

--2 , 4 , 5-Trichlorophenol 

--2-Chloronaphthalene 

--2-Nitroaniline  


- -Dime t by Iphtha late 
--Acenaphthylene 


2 , 6-Dinitrotoluene 


t 


FORM  I SV-1 


10/86 


Lab  Code: 


1C 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Contract : 
SAS  No. : 


ERA  SAMPLE  NO. 


Name : J^/// 


Case  No. : 


Matrix:  (Boil/water) 

Sample  wt/vol: 

Level:  (low/med) 

% Moisture:  not  dec. 


(g/mL), 


Lab  Sample  ID: 
Lab  File  ID: 


dec . 


Date  Received: 
Date  Extracted: 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Date  Analyzed: 
Dilution  Factor: 


CAS  NO. 


COMPOUND 


rONCENTRATION  UNITS; 
(ug/L  dr  ug/Kg) 


99-09-2 3-Nitroaniline 

1 

1 

_ 

1 

1 

8 3-32-9 Acenaphthene 

1 

1 1 

51-28-5 2, 4-Dinitrophenol 

1 

1 1 

100-02-7 4 -Nitrophenol 

1 

1 1 

13  2-64-9 Dibenzof  uran 

1 

1 1 

121-14-2 2, 4 - Dini  trotoluene 

1 

1 1 

8 4-  66-2 Die  thy  Iphtha  late 

1 

1 1 

7 005-72-3 4 -Chi  or  ophenyl -phenyl  ether 

1 

8 6-73-7 Fluorene 

1 

1 1 

100-01-6 4 -N  i t roan  i line 

1 

1 1 

534-52-1 4 , 6-Dinitro-2-methylphenol 

1 

1 1 

8 6-30-6 N-Nitrosodiphenyl amine  (1) 

1 

1 1 

101-55-3 4 -Bromophenyl -phenyl  ether 

1 

1 i 

118-74-1 Hexachlorobenzene 

1 

1 1 

87-86-5 Pentachlorophenol 

1 

1 1 

85-01-8 Phenanthrene 

1 

1 1 

12  0-12-7 Anthracene 

1 

1 1 

8 4-74-2 Di-n-buty  Iphtha  late 

1 

I 1 

2 0 6-4  4-  0 Fluoranthene 

1 

1 1 

129-00-0 Pyrene 

1 

1 1 

85-68-7 Butyl  be  nzylphthalate 

1 

1 1 

91-94-1 3,3'  -Dichlorobenzidine 

1 

1 1 

56-55-3 Be nzo  (a)  anthracene 

1 

/ 1 1 

218-01-9 Chrysene 

1 

1 

117-81-7 bis  (2 -Ethyl hexyl)  phthalate 

1 

5^  ^ 

1 

117-8  4-  0 Di-n-octy  Iphtha  late 

1 

/n 

1 

205-99-2 Benzo(b)  fluoranthene 

1 

1 1 

207-08-9 Benzo(k)  fluoranthene 

I 

1 1 

50-32-8 Benzo  (a)  pyrene 

1 

1 1 

193-39-5 Indeno(l,2,3-cd)pyrene 

1 

1 I 

53-7  0-3 Di  be  nz(  a,  h)  anthracene 

1 

/ 1 1 

191-2  4-2 Benzo  (q  , h,  i)  perylene 

1 

\ 

/ 1 1 

— : ^ : : ^ 1 z TT : 1 1 

1 

1 

FORM  I SV-2 


10/86 


EPA  SAMPLE  NO. 


IF 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


I I 


lIPB  Name:  

t/ 


jb  Code: 


CaBe  No 


Contract : 
BAS  No. 


t/<A^ 


SDG  No 


Matrix:  (soil/water) 

Sample  vt/vol : 

Level:  (low/med) 

% Moisture:  not  dec. 


_(g/mL) 


Lab  Sample  ID: 
Lab  File  ID: 


dec . 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Date  Received:  

Date  Extracted: 

Date  Analyzed:  ^ 

Dilution  Factor:  


Number  TICb  found: 


/concentration  UNITS; 
' (ug/L  or  ug/Kg) 


I 

I CAS  NUMBER 

1 1- 

^3!  = 

4 . 

5.  

6.  

7 . 

8 . 

9 . 

1 0 . 

11. 

12  . 

13  . 

14  . 

15.  

16.  

17  . 

18  . 

19.  

20.  

21. 

22  . 

23  . 

24  

25. 

26  . 

27  ._ 

'I  28. 

I 29 ._ 

I 30. 


COMPOUND  NAME 


RT 


EST.  CONC. 


FORM  I SV-TIC 


10/86 


EPA  SAMPLE  NO. 


IB 


FOPM  I SV-1 


10/86 


1C 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO. 


Name: 

Lab  Code:  Case  No.: 


Contract : 
SAS  No. : 


Matrix:  (soil/water) 

Sample  wt/vol : 

Level:  (low/med) 

% Moisture:  not  dec. 


(g/mL)^ 


Lab  Sample  ID: 
Lab  File  ID: 


dec . 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Date  Received:  

Date  Extracted: 

Date  Analyzed:  ^ 

Dilution  Factor: 


CAS  NO. 


COMPOUND 


XX)NCENTRATION  UNITS: 
/ (ug/L  pr  ug/Kg) 


99- 09-2 

83- 32-9 

51-28-5 

100- 02-7 

132-64-9 

121-14-2 

84- 66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-1 

86- 30-6 

101- 55-3 

118-74-1 

87- 86-5 

85- 01-8 

120-12-7 

84- 74-2 

206- 44-0 

129-00-0 

85- 68-7 

91-94-1 

56-55-3 

218-01-9 

117-81-7 

117-84-0 

205-99-2 

207- 08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


-3-Nitroaniline 

-Acenaphthene 


2 , 4-Dinitrophenol 

4 -Ni trophenol 

Dibenzof uran 

2,4 -Dini trotoluene_ 

Die thy Ipht ha late 


-4-Chlorophenyl-phenylether_ 

■Fluorene 


4 -Nit roan i line 


-4 , 6-Dinitro-2-methylphenol 
-N-Nitrosodiphenylamine  (1) 
-4-Bromophenyl-phenylether_ 

-He xa chlorobenzene 

-Pentachlorophenol 

-Phenanthrene 

-Anthracene 


-Di-n-butylphthalate_ 

-Fluoranthene 

-Pyrene 


-Butylbenzylphthalate 

-3 , 3 ' -Dichlorobenzidine 

-Benzo ( a ) anthracene 

--Chrysene 


-bis (2-Ethylhexyi) phthalate 

--Di-n-octy Iphthalate 

--Benzo(b) fluoranthene 

--Benzo (k) fluoranthene 

— Benzo (a) pyrene 


-Indeno ( 1 , 2 , 3 -cd) pyrene 

-Dibenz(a,h) anthracene 

-Benzo (g , h, i) perylene 


(1)  - Cannot  be  separated  from  diphenylamine 


1 1 

1 , 

1 1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 'V  1 

FORM  I SV-2 


10/86 


EPA  SAMPLE  HO. 


IF 

EEMIVOLATILE  ORG7VN1CS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


L^  Name: 
jb  Code:  


Case  No . : 


Contract: 
SAS  No. : 


SDG  No.  : 


(g/mL) 


Matrix:  (Boil/water) 

Sample  vt/vol : 

Level:  (low/med)  

% Moisture:  not  dec. 

Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH 


Lab  Sample  ID: 
Lab  File  ID: 


dec . 


Date  Received:  

Date  Extracted: 

Date  Analyzed:  J 

Dilution  Factor:  


Number  TICb  found: 


CONt^TRATION  UNITS; 
^ug/L^or  ug/Kg) 


I 

1 CAS  NUMBER 


l._ 

2 ._ 

3 ._ 

4 ._ 

5. _ 

6. _ 

7 ._ 

8 ._ 
9 ._ 

10._ 

11.  _ 

12.  _ 

13  ._ 

14  ._ 

15.  _ 

16.  _ 
17  ._ 
18. 

19. “ 

20. 
21." 
22.” 

23  .' 

24  .’ 

25. ' 

26. ' 

27  .' 

28  .' 
29  .' 
30.' 


COMPOUND  NAME 



RT 


EST.  CONC. 


FORM  I SV-TIC 


10/86 


IB 


SEMIVOU^TILE  ORGAJUCS  ANALYSIS  DATA  SHEET 


EPA  SAMPLE  NO. 


1 


lb  Code:  Case  No. 


Contract: 
SAS  No. : 


6DG  No.  : 


Matrix:  (soil/ 


(g/mL) 


Sample  wt/vol : 

Level: 

\ Moisture:  no.t-dec. 

Extraction:  ^SepE/Cont/Sonc) 

GPC  Cleanup:  (Y>^)J pH: 


dec . 


CAS  NO. 


COMPOUND 


Lab  Sample  ID:  Z-zs-j/o 

Lab  File  ID:  '70^ ^ ‘Y 

Date  Received:  T' -77 

Date  Extracted: 

Date  Analyzed:  _5 

Dilution  Factor: 

.CONCENTRATION  UNITS: 

' (ug/L/or  ug/Kg) Q 


108-95-2- 
II1-44-4-- 
95-57-8--- 
541-73-1-- 
I06-46-7-- 
100-51-6-- 
95-50-1-- 
95-48-7-- 
108-60-1- 
106-44-5- 
621-64-7- 
67-72-1 — 
98-95-3 — 
78-59-1- 
88-75-5- 

105- 67-9 
65-85-0- 
111-91-1 
120-83-2 
120-82-1 
91-20-31 

106- 47-8 

87- 68-3- 
59-50-7- 
91-57-6- 
77-47-4- 

88- 06-2- 
95-95-4- 
91-58-7- 
88-74-4- 
131-11-3 
208-96-8 
606-20-2 


Phenol 


Jl^ 


-bis (2-Chloroethyl) ether_ 
-2-Chlorophenol  /ZZ6> 


-1 , 3 -Di chlorobenzene 
-l,4-Dichlorobenzene_ 
-Benzyl  alcohol 


/ZZ5. 


-1 , 2 -Di chlorobenzene 
-2-Methylphenol 


-bis- (2-Chloroisopropyl) ether 

--4 -Methyl phenol 

--N-Nitroso-di-n-propylamine//S 

- -He xachloroe thane 

--Nitrobenzene 

— Isophorone 


2-Nitrophenol 


--2,4 -Dimethyl phenol 
--Benzoic  acid 


--bis ( 2 -Chi  or oethoxy) methane 
--2 , 4 -Dichlorophenol 


-1,2, 4 -Trichlorobenzene 
-Naphthalene 


4 -Chloroanil ine 

Hexachlorobutadiene 


-4-Chloro-3-methylphenol  /ZZ S 
-2 -Methyl naphthalene 


— Hexach] orocyclopentadiene 

--2 , 4 , 6-Trichlorophenol 

--2 , 4 , 5-Trichlorophenol 

--2-Chloronaphthalene 

--2-Nitroaniline 


--Dimethylphthalate_ 
--Acenaphthylene 


2, 6 -Din itro toluene 


zo 


ML 


1/ 


IL 


7 


Ml 


T 


ML 


T 


u 


JM 


i£_ 


JM 


(A 


FORf4  I SV-1 


10/PP> 


1C 


EPA  SAMPLE  NO. 


Uo  Name : 
Lab  Code: 


SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 

Contract : 


Case  No. : 


SAS  No, 


SDG  No.  : 


Matrix:  (soil/water) 

Sample  vt/vol:  (g/mL) 

Level:  (low/med)  

% Moisture:  not  dec. dec. 

Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (Y/N) pH: 


Lab  Sample  ID: 
Lab  File  ID: 


Date  Received: 
Date  Extracted: 


Date  Analyzed: 
Dilution  Factor: 


O 


CAS  NO. 


COMPOUND 


)NCENTRATION  UNITS: 
(ug/^  or  ug/Kg) 


99- 09-2 

83- 32-9 

51-28-5 

100- 02-7 

132-64-9 

121-14-2 

84- 66-2 

7005-72-3 

86-73-7 

100-01-6 

534-52-1 

86- 30-6 

101- 55-3 

118-74-1 

87- 86-5 

85- 01-8 

120-12-7 

84- 74-2 

206- 44-0 

129-00-0 

85- 68-7 

91-94-1 

56-55-3 

218-01-9 

117-81-7 

117-84-0 

205-99-2 

207- 08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


-3-Nitroaniline 
-Ace naphthene 


2 , 4-Dinitrophenol 

4-Nitrophenol 

Dibenzof uran 

2,4 -Dini trotoluene 

Diethy Iphthalate 


■4 -Chi orophenyl -phenyl ether_ 
■Fluorene 


4 -Nitroaniline 


-4 , 6-Dinitro-2-methylphenol 

-N-Nitrosodiphenylamine  (1) 

-4 -Bromophenyl -phenyl ether 

-Hexachlorobenzene 

-Pentachlorophenol 

-Phenanthrene 

-Anthracene 


-Di-n-butylphthalate_ 

■Fluoranthene 

-Pyrene 


•Butylbenzy Iphthalate 
--3 , 3 ' -Dichlorobenzidine_ 

-Benzo ( a ) anthracene 

--Chrysene 


Di-n-octy Iphthalate 

— Benzo(b) fluoranthene 
--Benzo(k) f luoranthene_ 
--Benzo ( a ) pyrene 


-Indeno ( 1 , 2 , 3-cd) pyrene 

--Dibenz (a , h) anthracene 

--Benzo (g , h, i) perylene 


( iTj  - Cannot  be  separated  from  diphenylamine 


1 4)  1 

1 3LD  1 

1 //  1 

1 1 

1 //;  1 

1 I 

1 1. 

/ i 

1 V 

r 1 

1 ^0.3  1 

1 A2 _l 

1 V 

< 1 

1 <^1.7  3 1 

1 Jn 1 

/ i 

1 ^ 

^ 1 

9l  1 

1 A2 

/ i 

I \ 

/ 1 

u 


Li 


~E. 


IL 


FORM  I SV-2 


10/86 


IF 

EEMIVOIATILE  ORGANICS  ANALYSIS  DATA  SHEET 
TENTATIVELY  IDENTIFIED  COMPOUNDS 


EPA  SAMPLE  NO, 


Lab  Name: 
ab  Code: 


Case  No. 


Matrix:  ( Boil/water ) _ 

Sample  vt/vol : 

Level:  (low/med) 

% Moisture:  not  dec. 


(g/mL) 


dec . 


Extraction:  (SepF/Cont/Sonc) 

GPC  Cleanup:  (^/N) pl^v 


Contract: 
BAS  No. : 


I /-/fUO 


SDG  No.  : 


Lab  Sample  ID: 
Lab  File  ID: 


Date  Received:  

Date  Extracted: 

Date  Analyzed: 

Dilution  Factor:  


form  t sv-tic 


10/86 


2C 

WATER  SEMIVOLATILE  SURROGATE  RECOVERY 


Name:  //j 


Contract : 


€ 


01 

02 

03 

04 

05 

06 

07 

08 

09 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


QC  LIMITS 


SI 

(NBZ) 

= Nitrobenzene-d5 

(35-114 ) 

S2 

(FBP) 

■=  2-Fluorobiphenyl 

(43-116) 

S3 

(TPH) 

= au/A/oA^ 

(33-141) 

S4 

(PHL) 

— Phenol-d5 

(10-94 ) 

S5 

(2FP) 

= 2 -Fluorophenol 

(21-100) 

S6 

(TBP) 

= 2 , 4 , 6-Tr ibromophenol 

(10-123 ) 

f 

Column 

to  be  used  to  flag  recovery  values  with 

of 

■k 

Values 

outside  of  contract  required  QC  limits 

FORM  II  SV-1 


10/8  5 


3C 

WATER  SEMI VOLATI LE  MATRIX  SPIKE/MATRIX  SPIKE  DUPLICATE  RECOVERY 


LalW^ame : 


Lab  Code: 


Case  No. : 


Contract ; 
SAS  No.  : 


SDG  No.  : 


Matrix  Spike  - EPA  Sample  No, 


1 

1 COMPOUND 

1 AMOUNT 
1 ADDED^ 
1 

1 SAMPLE  CONC. 
h IN  EXTRACT 
4 (ug/L) 

MS  CONC. 
IN  EXTRACT 
(ug/L) 

1 

1 

1 

MS% 
REC  H 

1 QC  1 
1 LIMITS  1 
1 REC.  1 

1 Phenol 

I 

1 

V/J 

1 

112-89  1 

1 2-Chlorophenol 

1 

1 

1 

Si-  ^ 

1 27-123 1 

1 1 , 4 -Dichloro- 
1 benzene 

1 

1 

1 

I 



1 

1 

s/,C 

1 1 
136-97  1 

1 N-Nitroso-di-n- 
1 Propylamine 

1 

1 

1 

1 

o2^.  / 

1 

1 

1 1 
141-116 1 

1 1 , 2 , 4-Trichloro- 
1 benzene 

1 

1 

1 

1 

1 

1 1 
139-98  1 

1 4-Chloro-3-Methyl- 
1 phenol 

1 

1 

1 

1 

jToU 

1 

1 

JO/.2_ 

1 1 
123-97  1 

1 Acenaph  th 

1 

1 

3).0 

1 

is.o 

1 1 8 1 

1 4 -Nitrophenol 

1 

1 

1 

/6 ,7 

1 10-80  I 

1 2 , 4 -Dinitrotoluene 

1 

1 

1 

124-96  1 

1 Pentachlorophenol 

1 

1 

so.  7 

1 

mV 

1 9-1031 

1/  ■'vrene 

1 

1 

OS'.  3 

1 

/3o7V 

1 26-127 1 



1 

1 

1 

1 1 

1 COMPOUND 

]MSD  CONC.  IN  1 MSD% 

1 EXTRACT (ug/L)  | REC  # 

MS%  1 % 

REC  a 1 RPD 

1 

i 1 

QC  LIMITS  1 

RPD  1 REC.  1 

1 PhenoL' 

1 

1 

1 

1 

1 

42 

112-89  1 
I 27-123 1 

1 2-Chlorophenol 

1 

1 

1 

40 

1 1 , 4-Dichloro- 

1 

1 

1 

1 

28 

1 I 

136-97  1 

1 benzene 

1 

1 

1 

1 

1 N-Nitroso-di-n- 
1 Propylamine 

1 

1 

1 

1 

1 

1 

1 

1 

38 

1 1 
141-1161 

1 1, 2 , 4-Trichloro- 
1 benzene 

1 

1 

1 

1 

1 

1 

1 

1 

28 

I 1 

139-98  1 

1 4-Chloro-3-Methyl- 
1 phenol 

1 

1 

1 

1 

1 

1 

1 

1 

42 

1 1 

123- 97  1 
146-118 1 
110-80  1 

124- 96  1 
1 9-1031 
126-127 1 

1 Acenaphthene 

1 

1 

1 

1 

31 

1 4-Nitrophenol 

1 

1 

1 

1 

50 

1 2 . 4-Dinitrotoluene 

1 

1 

1 

1 

38 

1 Pentachlorophenol 

1 

1 

1 

1 

50 

1 pyrene 

1 

1 

1 

1 

31 

1 

1 

1 

1 

1 

1 1 

Values  outside  of  QC  limits 


-dd: 


out  of 


-^pi^e  Recovery: 


outside  limits 

out  of  outside  limits 


COMMENTS : 


FORM  III  SV-1 


10/86 


v> 


